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THIRD  ANNUAL  MEETING 

OF  THE 


National  Association  for  the  Study  and 
Prevention  of  Tuberculosis 


The  third  annual  meeting  of  the  National  Association  for  the  Study  and 
Prevention  of  Tuberculosis  was  held  at  the  New  Willard  Hotel,  Washington, 
D.  C,  Monday,  Tuesday,  and  Wednesday,  May  6,  7,  and  8, 1907. 

The  President  of  the  Association,  Dr.  Hermann  M.  Biggs,  occupied  the 
chair  at  the  general  meetings,  there  being  over  three  hundred  members  of  the 
Association  present  at  the  various  sessions. 

At  the  general  meeting  on  the  morning  of  May  6th,  following  the  addresses 
of  President  Biggs  and  Vice-President  Flick,  the  following  Committee  on  Reso- 
lutions was  appointed: 

Dr.  Victor  C.  Vaughan,  Ann  Arbor,  Chairman. 
Dr.  Edward  R.  Baldwin,  Saranac  Lake,  N.  Y. 
Dr.  S.  A.  Knopf,  New  York. 
Dr.  John  H.  Lowman,  Cleveland. 
Dr.  William  S.  Thayer,  Baltimore. 

The  following  Committee  to  present  nominations  to  fill  vacancies  on  the 
Board  of  Directors  was  appointed: 

Mr.  William  H.  Baldwin,  Washington,  Chairman. 
Dr.  Frank  Billings,  Chicago. 
Dr.  Lawrason  Brown,  Saranac  Lake. 
Major  George  E.  Bushnell,  Fort  Bayard. 
Dr.  Charles  R.  Grandy,  Norfolk. 
Dr.  F.  M.  Pottenger,  Los  Angeles. 
Dr.  Henry  Sewall,  Denver. 
II 


12  nat'l  ass'n  for  study  and  prev.  of  tuberculosis 

At  the  regular  business  meeting  of  the  Association  held  on  the  evening  of 
May  7  th  the  following  directors  were  unanimously  elected  for  terms  of  five 
years: 

Dr.  Hermann  M,  Biggs,  New  York. 

Dr.  Frank  Billings,  Chicago. 

Dr.  R.  W.  Corwin,  Pueblo,  Col. 

Mr.  Edward  T.  Devine,  New  York. 

Dr.  Lawrence  F.  Flick,  Philadelphia. 

Mr.  David  R.  Francis,  St.  Louis. 

Mr.  Robert  Garret,  Baltimore. 

Mr.  Charles  M.  Lea,  Philadelphia. 

Dr.  C.  F.  McGahan,  Aiken. 

Mr.  W.  C.  Nones,  Louisville. 

Dr.  Mazyck  P.  Ravenel,  Philadelphia. 

Gen,  George  M.  Sternberg,  Washington. 

The  following  resolution  presented  by  the  Advisory  Council  was  adopted: 

Whereas,  In  order  to  deal  intelligently  and  effectively  with  the  tubercu- 
losis problem  in  any  community  a  knowledge  of  the  extent  and  location  of  the 
disease  on  the  part  of  the  health  authorities  is  indispensable,  therefore  be  it 

Resolved,  That  the  National  Association  for  the  Study  and  Prevention  of 
Tuberculosis  regards  the  compulsory  notification  and  registration  of  tuber- 
culosis as  a  necessary  measure;  and  that  where  it  does  not  already  exist, 
legislation  providing  for  such  compulsory  notification  and  registration  of  tuber- 
culosis, with  adequate  provision  for  its  enforcement,  should  be  enacted. 

At  the  meeting  of  the  Board  of  Directors  held  on  the  evening  of  Tuesday, 
May  7th,  the  following  oflBicers  were  elected  for  the  ensuing  year: 

Dr.  Frank  Billings,  President. 

Dr.  Mazyck  P.  Ravenel,  )  ,..     t»     •  j     x 

Dr.  John  P.  C.  Foster,    j  Vice-Presidents. 

Dr.  Henry  Barton  Jacobs,  Secretary. 
Gen.  George  M.  Sternberg,  Treasurer. 

The  following  directors  were  elected  to  serve  on  the  Executive  Committee 
for  the  ensuing  year: 

Mr.  William  H.  Baldwin,  Washington. 
Dr.  Hermann  M.  Biggs,  New  York. 
Dr.  Vincent  Y.  Bowditch,  Boston. 
Dr.  Lawrence  F.  Fhck,  Philadelphia. 
Dr.  John  P.  C.  Foster,  New  Haven. 
Dr.  Edward  G.  Janeway,  New  York. 
Dr.  Arnold  C.  Klebs,  Chicago. 
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The  Board  adopted  unanimously  the  following  resolutions  on  the  death  of 
Dr.  S.  E.  Solly,  a  former  member  of  the  Board : 

Whereas,  The  Directors  of  the  National  Association  for  the  Study  and 
Prevention  of  Tuberculosis  have  learned  with  sincere  sorrow  of  the  death  of 
their  colleague,  Dr.  S.  E.  Solly,  of  Colorado  Springs, 

And  Whereas,  By  his  great  medical  ability  and  no  less  by  his  unusual 
personal  charm  he  had  both  endeared  himself  to  them  and  proven  a  wise  coun- 
sellor in  their  deUberations,  be  it 

Resolved,  That  in  his  death  they  have  lost  a  member  whose  place  cannot 
easily  be  filled;  one  whose  distinguished  professional  attainments  did  honor  to 
this  body  to  which  he  belonged  and  whose  remarkable  gifts  of  heart  equally 
with  those  of  mind  made  him  ever  welcome  in  their  midst;  and  further  be  it 

Resolved,  That  the  Secretary  be  directed  to  send  a  copy  of  these  resolutions 
and  assurances  of  our  deep  sympathy  to  his  bereaved  family;  that  a  copy  be 
spread  on  our  minutes  and  that  they  be  published  in  "Colorado  Medicine," 
the  official  organ  of  the  Colorado  State  Medical  Society,  in  the  "Journal  of 
the  American  Medical  Association,"  in  the  "Medical  Record,"  and  in  the 
"Journal  of  the  Outdoor  Life,"  the  official  organ  of  the  National  Associa- 
tion for  the  Study  and  Prevention  of  Tuberculosis. 


MEETING  OF  THE  ADVISORY  COUNCIL 


The  first  regular  meeting  of  the  Advisory  Council  was  held  on  the  evening 
of  Monday,  May  6th,  with  Mr.  William  H.  Baldwin,  of  Washington,  in  the 
chair. 

The  Secretary  read  the  amendment  to  the  By-Laws  providing  for  the  Ad- 
visory Council,  stating  the  objects  of  its  organization,  and  outlined  the  action 
of  the  Committee  in  charge  in  arranging  for  the  meeting. 

Eighty-four  organizations  and  institutions  entitled  to  representation  in  the 
Council  sent  delegates  to  the  meeting. 

After  an  introductory  address  the  Chairman  called  upon  Dr.  Hermann  M. 
Biggs,  of  New  York,  to  present  the  paper  of  the  evening  on  "Compulsory 
Registration  and  Notification  of  Tuberculosis." 

The  discussion  following  Dr.  Biggs's  paper  was  participated  in  by  Drs. 
Eugene  H.  Porter,  John  S.  Billings,  Jr.,  John  S.  Fulton,  John  N.  Hurty,  Henry 
Sewall,  Charles  V.  Chapin,  John  H.  Lowman,  and  Martin  Friedrich. 

Dr.  Frank  Billings  presented  the  resolution  stated  above  and  moved  that 
it  be  referred  to  the  Association  with  the  recommendation  of  the  Advisory 
Coimcil  that  it  be  adopted.    The  motion  was  unanimously  carried. 

On  motion  of  Dr.  John  H.  Lowman,  Mr.  William  H.  Baldwin  was  unani- 
mously reelected  Chairman  of  the  Advisory  Council  for  the  ensuing  year. 

It  was  further  voted  that  the  Chairman  appoint  a  Committee  of  Five,  of 
which  he  should  be  Chairman,  to  have  authority  to  make  all  arrangements  for 
the  next  meeting  of  the  Advisory  Council  subject  to  the  provisions  of  the  By- 
Law  providing  for  the  Council. 
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REPORT  OF  THE  TREASURER 


Dr. 

To  balance  on  hand  April  30, 1906 $4,085.30 

"  membership  dues   5,865.00 

"  donations   4,460.00 

"  sales  of  photographs,  models,  etc 167.5 1 

"  sales  of  Transactions,  etc 78.60 

"  sales  of  lantern  slides - 73-5° 

"  repayment  of  advance  on  account  (Mexico  Exhibition) 100.00 

"  interest  and  exchange 67.52 

$14,897.43 

Cr. 
By  expenditures  for — 

Rent $500.04 

Salaries   6,864.92 

Cash  for  Executive  OflBce 1,050.00 

Transactions  (printing  and  postage) 1,595.07 

Printing  and  stationery 801.90 

Subscriptions  to  "  Journal  Outdoor  Life " 659.58 

Models  and  photographs  for  Exhibition 233.60 

Lantern  shdes 131-40 

Dues  to  International  Association 121.63 

Typewriting  and  mimeographing    65.75 

Report  Second  Annual  Meeting   130.00 

Advance  on  account  Mexico  Exhibition 100.00 

Sundry  exhibition  expenses  19.90 

Refund  of  dues 5.00 

Treasurer's  expenses 3.00 

$12,281.79 

Balance  on  hand  April  30, 1907 $2,615.64 

George  M.  Sternberg, 

Treasurer. 
Examined  and  foxmd  correct. 

John  N.  Hurty,  M.  D.    "1 

Edward  O.  Otis,  M.  D.  }•   Auditing  Committee. 

William  H.  Baldwin       J 


Contributors  to  the  funds  of  the  Association  for  1906-07  were: 

John  D.  Rockefeller  E.  S.  C. 

Andrew  Carnegie  Mrs.  John  B.  Morgan 

Edward  S.  Harkness  F.  W.  Braun 

Mrs.  H.  Knickerbacker  Dr.  Norman  Bridge 

Harvey  E.  Fisk  James  Douglas 

V.  EvERiT  Macy  F.  a.  Miller 

Mrs.  C.  p.  Cheney  W.  A.  Smith 
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ADDRESS  OF  THE  PRESIDENT 
By  Hermann  M.  Biggs,  M.D. 

Nkw  York 


Two  years  ago  the  first  annual  meeting  of  the  National  Association  for  the 
Study  and  Prevention  of  Tuberculosis  was  held  in  Washington  under  especially 
favorable  auspices.  The  Association  had  completed  its  first  year  of  successful 
work,  having  been  organized  in  Atlantic  City  the  previous  year,  with  a  com- 
paratively small  membership,  under  the  presidency  of  Dr.  Trudeau.  During 
the  year  a  considerable  sum  of  money  had  been  contributed  for  the  support  of 
the  Association,  and  a  permanent  organization  had  been  effected,  with  the  in- 
stallation of  Dr.  Livingston  Farrand  as  Executive  Secretary,  and  the  establish- 
ment of  permanent  headquarters  in  New  York  city. 

The  national  crusade  for  the  study,  prevention,  and  treatment  of  the  tuber- 
culous diseases  has  been  given  a  very  distinct  impetus  during  these  three  years 
by  the  work  of  the  Association,  and  popular  knowledge  and  interest  in  the  sub- 
ject have  become  much  more  wide-spread.  A  large  number  of  local,  municipal, 
and  State  associations  have  been  organized  throughout  the  country  in  addition 
to  many  associations  especially  designed  to  promote  the  establishment  and 
maintenance  of  local  sanatoria  for  the  care  of  incipient  pulmonary  tuberculosis. 
In  practically  all  of  the  older  States  of  the  union  there  exist  now  some  local  or 
State  organizations,  and  the  general  knowledge  and  interest  in  the  movement 
is  steadily  extending.  The  Executive  Secretary  will  give  in  his  report  a  detailed 
account  of  the  movement,  as  it  has  occurred  throughout  the  United  States,  and 
of  the  part  which  this  organization  has  played  in  it. 

In  most  of  the  associations  formed  physicians  have  been  the  leading  spirits 
in  their  organization,  as  was  the  case  in  the  formation  of  the  National  Associa- 
tion. It  has  been  and  is  still  far  more  difficult  to  enlist  the  co-operation  of  lay- 
men in  this  work  than  that  of  the  physicians  of  the  country,  but  it  is  particularly 
this  interest  and  co-operation  of  the  laymen  which  are  now  needed  to  advance 
more  rapidly  the  cause. 

The  increase  in  the  membership  of  the  National  Association  has  not  been  as 
rapid  perhaps  as  it  should  have  been,  but  it  now  numbers  about  1200,  and  in- 
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eludes  in  its  membership  a  large  percentage  of  the  leading  physicians  of 
the  United  States  and  many  prominent  laymen  of  national  reputation. 
The  formation  and  development  of  the  local  and  State  associations,  in  the  very 
nature  of  things,  often  detract  materially  from  the  interest  which  their  members 
take  in  the  National  Association,  for  these  local  associations  are  concerned  in 
extending  relief  in  the  immediate  neighborhood  and  have  a  far  more  personal 
interest.  It  was  also  considered  desirable  by  the  directors  in  the  early  history 
of  the  National  Association  that  the  membership  should  be  most  carefully 
scrutinized,  in  order  that  during  this  period  particiilarly  no  persons  should  be- 
come members  who  were  likely  in  any  way,  through  their  conduct,  to  dis- 
credit the  Association  or  to  impair  its  reputation  or  its  usefulness.  Therefore 
the  efforts  to  increase  its  membership  have  not  been  as  great  as  they  might  have 
been,  and  outside  of  a  few  of  the  eastern  States,  the  representation  in  its  member- 
ship of  the  population  of  the  United  States  as  a  whole  has  been  very  small.  It 
is  believed  now  that,  with  the  general  interest  which  will  be  aroused  in  the  sub- 
ject of  tuberculosis  by  the  coming  meeting  of  the  International  Tuberculosis 
Congress  m  Washington  in  1908,  the  membership  of  the  National  Association 
not  only  should  be,  but  can  be,  rapidly  increased  five-  or  ten-fold  within  the 
next  year;  and  it  seems  to  me  that  one  of  the  first  objects  and  efforts  of  the 
members  diuring  the  coming  year  should  be  to  add  to  the  membership  by  per- 
sonal solicitation,  directed  not  only  to  physicians,  but  to  laymen  who  are  promi- 
nent in  various  localities  of  the  country,  and  who,  by  their  position,  influence, 
and  contributions,  can  materially  aid  in  extending  the  work  of  the  National 
Association. 

It  seems  to  me  that  this  increase  in  the  membership  is  particularly  important 
at  the  present  time,  because  I  very  much  hope  in  the  near  future  to  see  the  lines 
of  work  undertaken  by  the  Association  extended.  Up  to  this  time  but  little 
has  been  done  in  attempts  to  initiate  or  influence  legislation  with  reference  to 
tuberculosis  in  various  cities  or  States,  and  this  I  believe  is  the  line  of  endeavor 
which  should  be  actively  followed  now  by  the  National  Association.  In  the 
attainment  of  these  purposes  its  influence  should  be  paramount.  Not  only 
should  its  efforts  be  directed  to  the  initiation  and  encoiuragement  of  legislation, 
but  when  such  legislation  has  been  obtained,  its  influence  and  support  are  not 
less  needed  for  the  enforcement  of  the  laws  enacted.  Legislation  shotdd  in- 
clude not  only  measures  designed  for  the  administrative  control  of  tuberculosis, 
but  also  measures  directed  to  the  establishment  of  municipal  dispensaries  and 
of  local  and  State  sanatoria  and  hospitals  for  the  treatment  and  care  of  the 
tuberculous  poor.  The  movement  toward  the  establishment  of  State  sanatoria 
has  gained  considerable  impetus,  and  it  should  be  rapidly  extended,  and  the 
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annual  appropriations  for  the  extension  and  establishment  of  such  institutions 
should  in  many  States  be  materially  increased. 

The  attitude  of  the  sanitary  authorities  generally  toward  the  National 
Association,  its  work,  and  the  movement  it  is  endeavoring  to  extend,  has  been 
somewhat  disappointing,  for  while  there  are  notable  exceptions,  the  municipal 
and  State  health  olB&cers  throughout  the  coimtry,  as  a  whole,  have  not  up  to  this 
time  taken  any  very  active  interest  in  the  work  of  the  Association.  In  the  very 
nature  of  the  situation  these  officers  must  be  genuinely  and  actively  interested 
in  this  crusade  if  much  is  to  be  accomplished  in  an  administrative  way  in  the 
localities  over  which  each  has  respective  jurisdiction. 

The  United  States  is  very  far  behind  in  respect  to  the  efficiency  of  its  sanitary 
organizations  as  compared  with  those  of  Great  Britain  or  Germany.  Un- 
fortunately, here  there  is  no  central  authority,  and  in  a  majority  of  the  States 
the  State  boards  of  health  have  but  limited  jurisdiction  and  small  appropria- 
tions, and  often  serve  for  little  more  than  the  registration  of  vital  statistics.  The 
health  officers,  unfortunately,  are  not  generally  appointed  because  of  their 
knowledge  or  interest  in  sanitary  affairs  and  their  pecidiar  fitness,  but  on  ac- 
count of  their  personal  or  political  affiliations.  There  is  no  institution  in  the 
United  States,  so  far  as  I  know,  in  which  a  complete  course  of  instruction  is 
given  for  the  special  purpose  of  fitting  medical  men  to  become  medical  officers 
of  health,  and  the  degree  of  Doctor  of  Medicine  is  the  only  requirement  for 
eligibility.  It  would  seem  as  if  we  had  now  progressed  far  enough  along  the 
path  of  higher  civilization  to  expect  and  require  that  sanitary  affairs  in  every 
locality  should  be  administered  intelligently,  judiciously,  and  in  the  interests  of 
all  the  people  of  the  community,  by  those  who  have  had  special  training  in  such 
matters,  so  that  a  consistent  sanitary  policy  may  be  everywhere  continuously 
followed.  This  will  come  to  pass  only  when  there  are  some  definite  require- 
ments as  to  eligibility,  and  when  a  secure  tenure  of  office  can  be  assured  and 
adequate  compensation  given.  It  seems  to  me  that  in  urging  legislation  of 
various  kinds  in  the  different  States  the  National  Association  cannot  perform 
a  more  important  function  than  by  promoting  in  every  possible  way  the  enact- 
ment of  laws  directed  to  the  attainment  of  these  ends. 

There  is  one  matter  further  which  I  desire  to  bring  before  the  members  of 
the  Association  for  consideration.  This  refers  to  the  annual  meeting  of  the 
Association  for  next  year.  The  International  Congress  will  meet  in  Washing- 
ton in  October,  1908,  and  it  would,  therefore,  seem  unwise  to  hold  the  annual 
meetmg  of  this  Association  in  Washington  in  May,  1908.  The  Directors  must 
determine  at  this  time  whether  the  annual  meeting  of  next  year  shall  be  omitted, 
or  only  devoted  to  the  transaction  of  executive  business,  or  whether  it  may  be 
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wisely  held  at  some  point  in  the  central  or  western  part  of  the  United  States. 
If  this  latter  course  should  be  considered  desirable,  a  larger  membership  from 
the  central  and  western  portions  of  the  United  States  might  be  acquired,  in- 
terest in  the  Association  in  these  districts  increased,  and  still  there  would  be  no 
interference  with  the  scientific  contributions,  attendance,  or  success  of  the 
International  Congress,  which  must,  of  course,  have  first  consideration  for 
next  year. 


REPORT  ON  THE  INTERNATIONAL  CONGRESS  ON 
TUBERCULOSIS,  1908 


By  Lawrence  F.  Flick,  M.D. 

Philadelphia 


In  order  that  we  may  keep  a  proper  perspective  before  us  of  what  the  In- 
ternational Congress  on  Tuberculosis,  which  is  to  convene  in  our  midst  in  1908, 
means  to  us,  it  may  be  well  to  briefly  summarize  what  has  been  reported  on 
before.  The  International  Congress  on  Tuberculosis  came  into  existence  in 
Paris  in  1898;  reconvened  in  Berlin  in  1899;  again  in  Naples  in  1900;  in 
London  in  1901 ;  and,  finally,  as  an  International  Congress  in  the  full  sense  of 
that  word,  in  Paris  in  1905.  It  was  organized  by  the  leaders  of  the  crusade 
against  tuberculosis  for  the  purpose  of  directing  the  movement  and  keeping  it 
under  control.  America  did  not  participate  in  the  organization  of  the  congress, 
nor  take  part  in  its  proceedings  to  any  great  degree,  prior  to  the  meeting  in 
London  in  190 1,  This  was  largely  due  to  our  lack  of  organization  in  this  coun- 
try. The  founding  of  the  National  Association  for  the  Study  and  Prevention 
of  Tuberculosis  in  1904  put  us  upon  a  competent  basis  to  take  part  in  the 
international  direction  of  the  crusade,  and  our  country  was  better  represented 
at  the  congress  in  Paris  in  1905  than  on  any  previous  occasion. 

A  delegation  of  this  Association,  at  the  direction  of  the  Association  and 
with  the  indorsement  of  President  Roosevelt,  conveyed  through  Ambassador 
McCormick,  extended  an  invitation  to  the  International  Congress  to  meet  in 
the  United  States  at  its  next  session,  and  this  invitation  was  unanimously  ac- 
cepted. The  congress  fixed  the  time  of  meeting  of  its  next  convention  in  1908 
and  left  the  place  of  meeting  and  the  exact  time  to  oiu:  National  Association. 
The  time  has  been  fixed  by  our  Association  in  the  autumn  of  1908,  and  the 
place  of  meeting  has  been  determined  upon  as  Washington. 

Immediately  after  the  adjournment  of  the  Parisian  congress  in  1905  the 
board  of  directors  of  our  Association  appointed  a  committee  on  the  congress 
with  power  to  increase  its  membership  and  with  instructions  to  prepare  plans 
for  the  congress;  these  plans  to  be  submitted  to  the  board  of  directors.  A 
plan  was  adopted  by  the  board  of  durectors  in  1905  and  published  in  "  Charities 
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and  Commons"  of  December  g,  1905.    In  order  that  this  plan  may  be  em- 
bodied in  the  Transactions  of  our  Association  it  is  here  again  presented: 

1.  That  we  get  twenty  men  to  give  five  thousand  dollars  each  as  a  permanent 
fund  for  the  scientific  and  philanthropic  part  of  the  congress  and  that  these 
twenty  men  constitute  an  Honorable  Board  of  Counsel. 

2.  That  the  hundred  thousand  dollars  which  we  will  raise  be  placed  at 
interest  until  igo8,  and  that  the  accumulated  interest  be  used  for  prizes. 

3.  That  as  soon  as  the  amount  is  subscribed  and  placed  at  interest,  prizes  be 
offered  as  follows: 

(a)  For  the  best  exhibit  of  objects  entering  into  the  crusade  against  tubercu- 
losis, such  as  sanatoria,  hospitals,  dispensaries,  educational  bvureaus,  and  so  on, 
by  any  country. 

(b)  For  the  best  exhibit  of  laws  and  ordinances  for  the  prevention  of  tuber- 
culosis by  any  country. 

(c)  For  the  greatest  bona  fide  reduction  in  the  death-rate  from  tuberculosis 
in  any  city  upward  of  five  hundred  thousand  inhabitants  during  the  three 
years  from  1905  to  1908. 

(d)  For  the  best  pathological  exhibit. 

(e)  For  the  best  exhibit  of  a  furnished  home  for  the  poor  in  the  interest  of 
the  crusade  against  tuberculosis. 

(/)  For  the  best  exhibit  of  a  hotel  in  the  interest  of  the  crusade  against 
tuberculosis. 

(g)  For  the  best  exhibit  of  a  workshop  or  factory  in  the  interest  of  the 
crusade  against  tuberculosis. 

(h)  For  the  best  exhibit  of  a  sanatorium  for  the  treatment  of  consumptives 
among  the  working  classes. 

(i)  For  the  best  exhibit  of  a  dispensary  for  the  treatment  of  poor  con- 
sumptives. 

(k)  To  the  society  engaged  in  the  crusade  against  tuberculosis  having  the 
largest  membership. 

(/)  For  the  best  plan  of  raising  money  for  the  crusade  against  tuberculosis. 

4.  That  we  hold  the  scientific  part  of  the  congress  in  Washington,  and 
that  we  give  the  entertainment  in  such  of  the  largest  cities  in  the  United  States 
as  are  willing  to  give  entertainment. 

5.  That  all  expenses  of  entertainment  in  cities  be  borne  by  the  cities  in 
which  the  entertainment  is  given. 

6.  That  an  itinerary  for  the  congress  be  arranged  in  advance  so  that  it  is 
definitely  known  beforehand  how  much  time  is  to  be  at  the  disposal  of  different 
cities  for  entertainment  and  when  those  entertainments  are  to  be  given. 
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7.  That  all  papers  accepted  by  the  congress  be  put  in  type  in  English,  Ger- 
man, and  French  before  the  congress  meets,  and  be  printed  in  book  form  for 
distribution  during  the  congress. 

8.  That  the  congress  be  of  three  weeks'  duration — two  weeks  for  entertain- 
ment by  the  different  cities  and  one  week  for  scientific  work,  the  first  and  third 
weeks  to  be  for  entertainment. 

9.  That  stenographers  in  three  languages  be  supplied  for  taking  down 
discussions. 

10.  That  discussions  be  printed  in  a  separate  volume. 

Thirty-five  thousand  dollars  of  the  fund  contemplated  in  the  plans  has  been 
subscribed  and  paid  in  by  Messrs.  Henry  Phipps,  Martin  Maloney,  George 
Blumenthal,  Henry  L.  Higginson,  William  P.  Henszey,  Henry  C.  Frick,  and  an 
anonymous  gentleman.  These  gentlemen  have  each  given  five  thousand  dol- 
lars, and,  according  to  the  plan,  constitute,  for  the  present,  the  Honorable 
Board  of  Counsel  of  the  congress.  The  balance  of  the  fund  has  not  been 
raised  because  it  has  been  deemed  unadvisable  to  gather  up  the  money  from 
one  section  of  the  country.  So  far  only  three  States  of  the  Union,  namely. 
New  York,  Pennsylvania,  and  Massachusetts,  are  represented,  and  there 
should  be  at  least  one  subscriber  from  every  section  of  the  United  States  and, 
if  possible,  one  from  each  of  the  more  important  States  of  the  Union.  It  is 
beheved  that  subscriptions  can  be  obtained  from  all  parts  of  the  country  if 
sufficient  time  is  given,  and  inasmuch  as  enough  money  is  in  hand  for  immediate 
use  and  the  committee  has  supreme  confidence  in  its  ability  to  raise  the  balance 
at  any  time  when  needed,  it  has  been  deemed  expedient  to  defer  the  com- 
pletion of  the  fund  for  a  while  longer.  The  readiness  of  the  men  who  have 
given  to  contribute  to  this  undertaking  when  the  subject  had  been  properly 
explained  to  them  is  ample  evidence  of  the  willingness  of  wealthy  men  to 
support  this  undertaking,  which  means  so  much  to  humanity,  if  but  brought 
to  their  attention. 

After  the  adoption  of  the  plan  just  outlined  the  Board  of  Directors  ap- 
proved a  recommendation  of  the  chairman  of  the  committee  that  all  persons 
who  had  secured  a  five  thousand  dollar  subscription  to  the  fund  be  placed  upon 
the  Committee  on  Congress  in  order  that  supreme  confidence  might  exist  be- 
tween the  men  contributing  the  money  for  the  congress  and  the  men  expending 
it.  Under  this  action  of  the  board  the  chairman  has  placed  upon  the  com- 
mittee Drs.  Joseph  Walsh,  Alfred  Meyer,  Vincent  Y.  Bowditch,  Charles  J. 
Hatfield,  Lawrence  Litchfield,  and  James  C.  Greenway.  This  committee  has 
been  organized  and  has  elected  Dr.  Joseph  Walsh  as  Secretary  and  Mr.  Henry 
Phipps  as  Treasurer,  subject  to  his  acceptance  of  the  position.     It  is  not 
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contemplated  to  restrict  appointments  on  the  committee  within  the  limits  of 
persons  who  have  secured  subscriptions  to  the  fund,  but  it  is  deemed  expedi- 
ent to  circumscribe  the  appointments  in  this  way  until  the  fund  has  been 
completed.  For  the  present  a  small  committee  is  more  available  than  a  large 
one,  and  the  right  of  men  to  sit  on  this  committee  can  best  be  determined  by 
a  practical  test  of  their  interest  in  the  congress.  The  man  who  brings  in  a 
subscriber  shows  not  only  that  he  has  the  interest  of  the  congress  warmly  at 
heart,  but  that  he  commands  sufficient  influence  in  his  community  to  stimulate 
interest  in  the  congress.  The  United  States  and  the  States  and  municipalities 
of  our  country  will  be  asked  to  appropriate  money  for  participation  in  the  con- 
gress, and  when  this  is  done,  the  health  officer  or  representative  of  the  govern- 
ment who  is  to  expend  the  money  appropriated  will  also  be  placed  upon  the 
committee. 

The  committee  has  selected  Dr.  John  S.  Fulton,  of  Baltimore,  as  Secretary 
General  of  the  congress,  and  has  opened  an  office  at  810  Colorado  Building, 
Washington,  D.  C.  Dr.  Fulton  will  devote  all  of  his  time  during  the  interim 
between  now  and  the  congress  to  the  interests  of  the  congress,  and  will  have  en- 
tire charge  of  it.  The  committee  will  define  all  policies  and  enact  all  legislation 
bearing  upon  the  congress  subject  to  the  approval  of  the  board  of  directors  of 
the  National  Association,  but  the  execution  of  these  policies  and  enactments  will 
be  left  to  the  Secretary  General.  It  is  of  primary  importance  that  the  entire 
congress  be  under  one  head,  and  that  this  head  have  full  control.  All  the  work 
of  the  congress  will  be  carried  out  by  paid  employees,  all  of  whom  will  be  under 
the  direction  of  the  Secretary  General.  Step  by  step  the  Secretary  General 
will  build  up  machinery  for  the  development  of  the  congress  in  all  its  various 
phases,  and  he  will  employ  the  most  competent  talent  he  can  secure  for  the 
departments  which  he  creates. 

The  membership  for  the  congress  has  been  fixed  by  the  committee  at  five 
dollars,  which  has  been  the  membership  of  the  congresses  in  other  countries,  and 
the  membership  list  will  be  opened  on  June  i,  1907.  From  that  time  on  the 
Secretary  General  will  endeavor  to  secure  adherents  from  all  over  this  country 
and  from  various  parts  of  the  world.  A  participation  membership  for  relatives 
and  friends  of  congressionists  will  be  created  at  a  lower  figure,  probably  two 
dollars.  This  also  has  been  the  practice  of  preceding  congresses.  A  badge 
with  a  double  red  cross  as  part  of  the  design  will  be  given  to  each  participant 
in  the  congress.  Great  pains  will  be  taken  to  make  this  badge  worthy  of  our 
covmtry  and  of  the  occasion.  Designs  will  be  secured  from  competent  artists  and 
will  be  submitted  to  the  Executive  Committee  of  the  National  Association  for 
criticism. 
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The  United  States  Government  has  been  asked  to  co-operate  in  establishing 
the  congress  and  to  participate  in  it.  The  sympathy  of  President  Roosevelt 
has  been  manifested  from  the  beginning,  and  since  the  matter  has  been  formally 
laid  before  the  Government,  the  congress  has  had  the  most  hearty  support  of  the 
entire  Government,  The  chairman  of  the  committee,  in  company  with  the 
Secretary  General,  Surgeon-General  Walter  Wyman,  General  George  M. 
Sternberg,  Dr.  James  Carroll,  Mr.  Wm.  H.  Baldwin,  and  Dr.  Geo.  M.  Kober, 
called  upon  the  Department  of  State  and  presented  the  matter  formally  to 
Secretary  Root  through  Assistant  Secretary  Bacon.  Secretary  Root  subse- 
quently requested  the  chairman  to  present  a  complete  statement  in  writing, 
which  was  done.  He  transmitted  this  statement  with  comments  to  the  other 
federal  departments,  requesting  them  to  express  their  interest  in  the  Inter- 
national Congress  on  Tuberculosis.  As  a  result  of  this  seven  of  the  nine 
departments  expressed  a  wish  to  be  represented  in  the  congress  and  a  willing- 
ness to  contribute  to  the  exhibit  provided  the  United  States  would  make  the 
proper  appropriation.  On  February  25th  a  memorial  asking  for  the  necessary 
authority  and  means  was  sent  to  the  United  States  Senate,  with  the  indorse- 
ment of  seven  cabinet  ofl&cers.  An  appropriation  of  twenty-five  thousand 
dollars  was  recommended  and  would  have  passed  Congress  except  for  a  tech- 
nical difficulty  growing  out  of  the  holding  of  the  congress  in  1908,  a  time  beyond 
the  perview  of  the  congress  in  session  at  that  time.  The  deep  interest  mani- 
fested by  the  United  States  Government  in  the  undertaking  is  ample  guarantee 
that  the  next  United  States  Congress  will  make  the  proper  appropriation  and 
that  the  United  States  will  participate  in  a  substantial  way  in  the  International 
Congress  on  Tuberculosis. 

State  governments  have  been  invited  by  the  Secretary  General  to  participate 
in  the  congress,  and  through  the  State  governments  municipalities  have  also 
been  invited.  An  effort  will  be  made  to  have  each  State  participate  as  a  unit, 
and  to  have  the  municipalities  of  the  States  grouped  under  the  States.  It  is 
believed  that  in  this  way  the  purposes  of  the  congress  can  be  best  served. 
Boards  of  health  in  all  States  have  likewise  been  communicated  with  and  have 
been  asked  to  interest  themselves  in  the  congress.  Many  responses  have  been 
received  from  governments  and  from  health  officers  manifesting  a  deep  in- 
terest in  the  congress  and  giving  assurance  of  warm  support  and  active  partici- 
pation. From  the  present  outlook  the  prospects  are  that  practically  every 
State  in  the  Union  and  every  large  city  will  participate  in  the  congress. 

Foreign  governments  will  be  invited  to  participate  in  the  congress  and,  if 
possible,  the  invitation  will  be  extended  through  the  auspices  of  the  United 
States  Government.    Some  preliminary  work  has  been  done  in  this  regard,  but 
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not  much  has  been  accomplished  as  yet.  There  is  every  reason  to  beUeve,  how- 
ever, that  all  foreign  countries  will  participate  in  the  congress,  as  was  fore- 
shadowed by  the  unanimity  with  which  the  delegates  received  the  invitation  of 
the  United  States  to  bring  the  congress  here.  The  vote  of  the  congress  in 
Paris  to  meet  in  the  United  States  was  not  only  unanimous,  but  was  expressed 
with  the  most  cordial  and  enthusiastic  approval.  Men  from  all  parts  of  the 
world  expressed  a  willingness  to  come  to  America  to  help  push  along  the  crusade 
here. 

Some  people  have  asked,  what  does  the  committee  contemplate  doing  with 
so  large  a  fund  as  one  hundred  thousand  dollars  ?  One  hundred  thousand 
dollars  is  a  large  amount  of  money,  but  it  looks  very  small  when  confronted 
with  what  is  to  be  done  in  this  congress.  Not  only  will  the  congress  be  a  gather- 
ing of  men  and  women  from  all  parts  of  the  world,  but  there  will  be  an  exhibit  of 
everything  which  can  be  of  interest  to  the  student  of  tuberculosis.  At  the  con- 
gress in  Berlin  there  were  twenty-five  hundred  participants;  at  the  congress  in 
London  there  were  about  three  thousand;  and  at  the  congress  in  Paris  there 
were  between  three  and  four  thousand.  It  is  quite  probable  that  at  the  con- 
gress in  Washington  there  will  be  ten  thousand,  when  one  considers  the  universal 
interest  which  now  prevails  in  this  subject  and  the  extensiveness  of  our  country. 

Under  the  plans  adopted  by  our  Association  the  congress  is  to  last  three 
weeks,  one  week  of  which  is  to  be  given  exclusively  to  scientific  work  and  two 
weeks  to  entertainment  and  inspection  of  institutions.  During  the  three  weeks 
there  is  to  be  a  coiurse  of  thirty  lectures  by  the  most  prominent  workers  in  the 
tuberculosis  field  throughout  the  world  outside  of  the  United  States.  These 
lecturers  have  not  yet  been  selected,  but  will  be  in  the  near  future.  An 
honorarium  commensurate  with  the  standing  of  these  men  and  the  dignity  of 
our  country  is  to  be  presented  to  the  lecturers. 

The  fund  of  one  hundred  thousand  dollars  is  to  be  used  exclusively  for  the 
scientific  part  of  the  congress,  and  if  there  is  any  balance  left  over  it  is  to  be 
divided  pro  rata  among  institutions  devoted  to  tubercidosis  selected  by  the  men 
who  have  contributed  the  fund.  Expenses  for  entertainment  and  for  sight- 
seeing will  be  supplied  by  the  different  cities  in  which  the  entertainment  is 
given.  Out  of  the  fund  will  come  the  course  of  thirty  lectures  with  proper 
honoraria  to  the  lecturers;  expenses  for  the  creation  of  the  machinery  of  the 
congress ;  rental  of  buildings  for  the  exhibit  during  the  session  of  the  congress ; 
expressage  on  foreign  exhibits  both  ways ;  installment  and  removal  of  exhibits ; 
supervision  and  care  of  the  exhibits  while  the  congress  is  in  operation;  equip- 
ment and  direction  of  the  congress  while  in  session,  with  all  janitor,  page,  and 
clerical  force  necessary;  printing,  stationery,  and  postage  for  the  preliminary 
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work  of  the  congress  and  for  the  congress  itself;  translating,  editing,  and  dis- 
tributing transactions  of  the  congress;  and  official  expenses  of  the  Secretary 
General  with  all  the  clerical  force  necessary  for  his  work  during  a  period  of 
nearly  two  years. 

Some  idea  of  what  the  exhibit  will  cost  may  be  formed  when  one  bears  in 
mind  what  it  will  be.  As  contemplated  by  the  committee,  the  exhibit  will  be  a 
complete  pathological  and  bacteriological  picture  of  what  tuberculosis  means 
to  man  in  its  devastation  throughout  the  animal  kingdom.  It  will  show  the 
ravages  of  the  disease  on  man,  animals,  birds,  and  fishes.  It  will  show  the 
cycle  of  life  of  the  tubercle  bacillus,  with  all  its  products ;  the  micro-organisms 
with  which  it  may  be  related  and  from  which  it  may  be  derived;  and  the  micro- 
organisms with  which  it  associates  and  fraternizes.  It  will  show  the  method  of 
growth  of  these  micro-organisms ;  the  changes  which  they  produce  on  the  sub- 
stance on  which  they  grow,  and  the  restrictions  upon  their  growth  and  de- 
velopment in  nature.  It  will  give  a  statistical  demonstration  of  what  tuber- 
culosis has  meant  to  civilization  in  the  past  and  what  it  means  in  the  present. 
It  will  show  the  wide-spread  operation  of  tuberculosis  in  every  part  of  the 
world  and  how  it  has  trammelled  civilization.  It  also  will  show  what  the 
crusade  against  tuberculosis  has  so  far  accomplished  and  what  it  may  ac- 
complish in  the  future.  It  will  show  the  weapons  used  in  the  crusade  in  dif- 
ferent parts  of  the  world.  It  will  present  models  of  hospitals  for  consumptives, 
sanatoria,  dispensaries,  day  camps,  convalescent  farms,  consumptive  colonies, 
consumptive  classes,  and  so  on,  and  will  show  the  benefits  which  may  be  de- 
rived from  these  measures.  It  will  show  the  various  plans  and  materials  used 
for  the  prevention  of  tuberculosis  and  the  manner  of  using  them.  It  will 
show  instruments  and  appliances  which  have  been  found  useful  in  the  treatment 
of  tuberculosis  and  the  preparations  which  science  indorses  for  treatment. 
The  whole  world  will  participate  in  this  exhibit,  so  that  it  will  be  a  world's  fair, 
so  to  speak,  of  everything  which  can  in  any  way  bear  upon  the  crusade  against 
the  great  white  plague. 

The  plans  adopted  by  our  Association  for  the  congress  contemplate  the 
ofifering  of  prizes  in  the  interest  of  the  crusade  against  tuberculosis  on  a  great 
many  subjects.  These  prizes  were  to  come  out  of  the  interest  money  on  the 
fund  of  one  hundred  thousand  dollars.  Inasmuch  as  the  entire  fund  was  not 
subscribed  at  once,  the  amount  of  interest  money  will  be  less  than  contemplated. 
Twenty-five  thousand  dollars  of  the  fund  is  on  interest  at  seven  per  cent.,  and 
some  of  the  interest  money  has  already  been  paid  in.  One  prize  has,  therefore, 
been  already  offered  by  the  committee  and  will  be  announced  throughout  the 
entire  world.    This  prize  will  be  one  thousand  dollars  for  the  best  evidence  of 


LAWRENCE   F.   FLICK,   M.D.  27 

efficient  work  done  by  any  voluntary  association  since  the  last  congress  on 
tuberculosis.  It  may  not  be  possible  to  offer  all  the  prizes  which  were  con- 
templated, but  there  is  reason  to  believe  that  the  committee  can  raise  money  for 
a  number  of  them  from  other  sources  than  the  interest  on  the  fund.  As 
rapidly  as  money  can  be  raised  or  as  interest  on  the  fund  will  accumulate 
prizes  will  be  announced.  It  is  believed  that  the  announcement  of  these 
prizes  will  greatly  stimulate  activity  in  the  crusade  against  tuberculosis. 

The  matter  of  interesting  medical  societies  and  societies  for  the  prevention 
of  other  diseases  than  tuberculosis  and  various  organizations  interested  in 
sanitary  science  and  philanthropy  is  under  consideration  by  the  committee, 
but  as  yet  nothing  definite  has  been  done.  An  effort  will  be  made  to  bring  all 
organizations  which  either  directly  or  indirectly  may  have  to  do  with  the 
prevention  of  tuberculosis  into  the  congress.  This  will  have  to  be  worked  out 
very  carefully,  and  this  is  why  action  has  been  deferred.  The  National 
Association  for  the  Study  and  Prevention  of  Tuberculosis  has  made  itself 
responsible  to  the  world  for  the  proper  management  of  this  International 
Congress,  and  will,  therefore,  have  to  maintain  control  of  the  congress,  but 
other  organizations  can  be  brought  in  to  co-operate  on  a  satisfactory  plan  if 
their  co-operation  is  sought  in  the  proper  spirit.  Every  effort  will  be  made  by 
the  committee  to  co-ordinate  all  the  available  sources  for  the  best  interests  of  the 
congress. 
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New  York 


It  is  always  well,  in  a  movement  as  extended  as  this  of  ours,  to  seize  any 
favorable  opportunity  to  survey  the  field  and  obtain  the  information  and  cor- 
rected judgment  which  comes  from  a  general  point  of  view. 

With  this  in  mind  the  Board  of  Directors  of  the  National  Association  have 
thought  it  wise  that  an  outline  of  the  work  of  the  past  two  years  should  be 
presented  to  you,  and  such  becomes  my  task. 

There  was  no  difiference  of  opinion  among  the  founders  of  this  Association 
as  to  the  chief  aspect  of  the  campaign  against  tuberculosis  being  one  of 
education.  We  are  organized  for  a  work  of  prevention  against  a  disease  whose 
stronghold  is  in  ignorance:  a  disease  preeminently  of  the  overworked  and  the 
underfed — precisely  the  classes  of  our  commimities  who  are  least  in  touch 
with  the  progressive  movements  of  the  day  and  least  apt  to  reach  out  in- 
dependently for  that  knowledge  which  would  reUeve  the  conditions  under 
which  they  suffer. 

Our  chief  function  has  been  from  the  outset,  therefore,  to  carry  on  an  aggres- 
sive campaign  of  education  by  whatever  means  were  available  or  could  be 
devised. 

For  such  a  task  organization  is  indispensable,  and  the  National  Associa- 
tion has  advocated  and  striven  for  the  formation  of  societies  in  all  parts  of  the 
country  whose  aim  should  be  systematic  attack  from  every  side  upon  this 
disease  as  it  might  present  itself  in  the  several  communities. 

With  the  poHtical  constitution  of  our  country  as  it  is,  it  is  natural  that  State 
Associations  for  the  Prevention  of  Tuberculosis  should  be  formed  and  take  as 
their  special  care  the  direction  of  the  campaign  in  their  respective  common- 
wealths. When  this  Association  took  up  its  active  work  two  years  ago  there 
were  definite  State  societies  in  New  Hampshire,  Vermont,  Pennsylvania, 
Maryland,  Ohio,  Indiana,  and  lUinois — seven  in  all.  During  the  past  two 
years  new  associations  have  been  organized  in  eight  States:  viz..  New  Jersey, 
Delaware,  North  Carolina,  Georgia,  Kentucky,  Minnesota,  Iowa,  and  Wash- 
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ington.  In  addition  to  these  fifteen  State  societies  now  in  existence,  the 
movement  for  organization  is  well  advanced  in  many  others.  Missouri  will 
effect  its  organization  during  the  present  month.  The  plans  for  Rhode  Island 
and  Wisconsin  are  practically  complete.  A  scheme  of  organized  work  on 
State  lines  in  New  York  has  also  been  laid  out,  and  the  plans  for  State  organi- 
zation in  Virginia,  Michigan,  and  California  are  far  advanced.  In  certain 
commonwealths,  such  as  Massachusetts  and  New  York,  some  local  society, 
such  as  that  of  Boston  or  New  York  city,  has  acted  as  a  center  for  stimulating 
the  work  in  other  communities  of  the  State.  We  may  say,  then,  that  associa- 
tions have  been  definitely  formed  in  fifteen  States  and  in  eight  others  the  pro- 
vision is  practically  made. 

The  distribution  of  these  societies  is  more  instructive  than  the  number. 
A  glance  at  the  list  will  show  a  strong  line  of  organization  from  New  England 
through  the  north  central  division  and  extending  down  the  south  Atlantic 
coast.  We  are  intrenched  in  the  Mississippi  valley  with  Minnesota,  Wisconsin, 
Illinois,  Iowa,  and  Missouri  alive  to  their  problem  and  working  toward  its 
solution. 

On  the  Pacific  coast  the  Washington  State  Association  is  young  and  vigo- 
rous and  is  organizing  branches  in  all  the  cities  of  the  State,  while  in  Califor- 
nia the  agitation  is  active  in  the  south  and  will  soon  bring  about  results  in  the 
entire  commonwealth. 

The  imshaded  portions  of  a  map  of  the  tuberculosis  organizations  of  the 
United  States  are  then  chiefly  in  the  far  west  and  in  the  southern  tier  of  States, 
and  it  is  upon  these  regions  that  our  immediate  campaign  is  now  projected. 

It  will  be  seen  that  it  has  been  the  effort  of  the  Association  to  further  organ- 
ization in  such  States  as  could  be  used  as  centers  of  stimulation  for  the  regions 
most  in  need,  and  we  now  have  organized  bodies  so  distributed  that  the  ad- 
vance can  be  made  without  wide  separation  from  our  base  of  operations. 

In  this  connection  attention  should  be  called  to  the  active  society  recently 
formed  in  Porto  Rico,  which  is  carrying  on  the  campaign  in  that  island  along 
modem  and  approved  lines,  and  is  represented  at  this  meeting  of  our  Associa- 
tion. 

State  organizations  are  useful  and  necessary,  but,  after  all,  the  victims  of 
tuberculosis  are  individuals,  and  the  hand-to-hand  fight  falls  heaviest  upon 
our  cities  and  towns. 

When  the  plan  of  operation  of  the  National  Association  was  laid  down  it 
was  recognized  that  in  order  to  accomplish  the  best  results  without  imdue  loss 
of  time  it  was  necessary  to  stimulate  organization  in  the  larger  cities  of  the 
coimtry  as  well  as  in  smaller  communities  wherever  possible. 
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In  pursuing  this  phase  of  the  work  particular  success  has  resulted. 

There  were,  by  the  census  of  1900,  thirty-eight  cities  in  the  United  States 
with  population  of  over  100,000  :  viz.,  New  York,  Chicago,  Philadelphia, 
St.  Louis,  Boston,  Baltimore,  Cleveland,  Buffalo,  San  Francisco,  Cincinnati, 
Pittsburg,  New  Orleans,  Detroit,  Milwaukee,  Washington,  Newark,  Jersey 
City,  Louisville,  Minneapolis,  Providence,  Indianapohs,  Kansas  City,  St. 
Paul,  Rochester,  Denver,  Toledo,  Allegheny,  Columbus,  Worcester,  Syracuse, 
New  Haven,  Paterson,  Fall  River,  St.  Joseph,  Omaha,  Los  Angeles,  Memphis, 
Scranton. 

When  the  Association  took  up  its  work  two  years  ago  there  were  definite 
organizations  for  the  prevention  of  tuberculosis  in  fifteen  of  these  cities  :  viz., 
New  York,  Chicago,  Philadelphia,  St.  Louis,  Boston,  Baltimore,  Cleveland, 
Buffalo,  Detroit,  Washington,  Minneapolis,  Rochester,  Worcester,  New 
Haven,  Scranton. 

During  the  past  two  years  organization  has  been  effected  in  Cincinnati, 
Pittsbiurg,  New  Orleans,  Newark,  Jersey  City,  Louisville,  Providence,  Colum- 
bus, Syracuse,  Milwaukee,  and  Paterson.  And  of  these  cities,  Cincinnati, 
Pittsburg,  New  Orleans,  Newark,  Jersey  City,  Providence,  Columbus,  Mil- 
waukee, and  Paterson  have  formed  their  associations  during  the  year  just 
passed. 

Of  the  remaining  twelve  of  the  thirty-eight  cities  mentioned  definite  provi- 
sion for  organized  work  is  being  made  in  St.  Paul,  Toledo,  Los  Angeles,  and 
Fall  River. 

The  situation  is  also  being  actively  canvassed  in  Indianapolis,  Denver,  and 
Allegheny. 

This  leaves  at  the  present  time  San  Francisco,  Kansas  City,  St.  Joseph, 
Omaha,  and  Memphis  as  the  only  cities  of  this  class  now  untouched. 

The  plans  for  organization  in  San  Francisco  were  well  advanced,  but  were 
interrupted  by  the  earthquake  and  fire,  and  will  be  resumed  as  soon  as  the 
California  representatives  deem  it  advisable. 

Kansas  City  and  St.  Joseph  are  points  which  will  be  undertaken  by  the 
new  Missouri  association,  and  the  Association  is  now  attempting  to  obtain  a 
hearing  in  Omaha  and  Memphis,  which  will  practically  complete  the  provision 
for  organized  effort  in  this  most  important  class  of  cities  of  the  United  States. 

While  carrying  on  this  work  communities  of  lesser  population  have  not 
been  neglected,  definite  organizations  having  been  formed  during  the  past 
year,  including  the  larger  cities  mentioned  above,  in  forty  cities  and  towns, 
distributed  by  States  as  follows:  Massachusetts,  10;  Rhode  Island,  i;  New 
York,  i;  Pennsylvania,  2;  New  Jersey,  10;  Maryland,  2;  Virginia,  i;  Ohio, 


LIVINGSTON   FARRAND,   M.D.  3 1 

2;  Indiana,  i;  Michigan,  2;  Tennessee,  i;  Wisconsin,  2;  Iowa,  i;  Mis- 
souri, i;   Louisiana,  i;   Arizona,  i;  Washington,  3. 

This  brings  the  total  number  of  local  associations  in  correspondence  with 
the  National  Association  to  seventy-four,  or  more  than  double  that  of  a  year 
ago. 

The  rapid  growth  of  the  organized  movement  is  shown  by  the  fact  that 
two  years  ago  there  were  nineteen  special  local  associations,  committees,  or 
institutes  for  the  prevention  of  tuberculosis.  In  May,  1906,  this  number  had 
increased  to  thirty-two,  consisting  of  twenty-five  definite  associations  and  seven 
special  and  permanent  committees  or  institutes,  while  the  problem  was  being 
considered  by  a  number  of  philanthropic  and  technical  organizations  in  various 
communities.  At  this  time,  as  has  been  said,  the  number  of  definite  organiza- 
tions is  seventy-four,  an  increase  of  nearly  300  per  cent,  in  two  years. 

In  all  cases  of  organization,  both  State  and  local,  particular  emphasis  is 
laid  upon  a  definite  program  of  work  to  be  pursued.  This  program  naturally 
varies  in  details  with  the  conditions  existing.  The  general  features  of  co- 
operation with  the  public  authorities,  adequate  provision  for  consumptives 
through  the  establishment  of  dispensaries  and  sanatoria,  and  particularly  an 
active  campaign  of  popular  education,  are  the  points  upon  which  most  stress 
is  laid. 

In  casting  about  for  a  method  of  educating  the  public  no  single  means  has 
been  discovered  which  has  been  as  effective  as  that  of  the  exhibition,  which  is 
familiar  to  all  of  you  and  which  has  played  a  preeminent  r61e  during  the 
immediate  past  in  our  national  crusade.  To  Baltimore,  in  this  country, 
belongs  the  honor  of  this  idea,  and  when  later  the  National  Association  joined 
hands  with  the  New  York  committee  and  formed  the  national  exhibition,  the 
time  was  ripe  for  its  successful  progress  through  the  States. 

Opening  in  November,  1905,  it  has  been  shown  uninterruptedly  in  sixteen 
of  our  own  cities  as  well  as  in  Toronto  and  Mexico,  and  the  testimony  is  unani- 
mous as  to  its  value  in  the  local  campaigns.  Since  the  report  to  this  Associa- 
tion a  year  ago  it  has  gone  successively  to: 

Milwavikee,  Wis.,  May  1-15 S4,ooo 

Grand  Rapids,  Mich.,  May  31-June  10 12,000 

Manistee,  Mich.,  July  6-15 3)2oo 

Detroit,  Mich.,  July  30-Aug.  5 6,400 

Toronto,  Can.,  Aug.  20-Sept.  i 1 2,969 

Cleveland,  Ohio,  Sept.  17-26 15,000 

Cincinnati,  Ohio,  Oct.  15-27 38,000 

Mexico  City,  Dec.  1-7 3>oi7 

San  Antonio,  Texas,  Jan.  4-10 8,000 

Minneapolis,  Minn.,  Feb.  2-12 17.225 

St.  Paul,  Minn.,  Feb.  16-24 16,170 

Providence,  R.  I.,  March  18-30 36,000 
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the  attendance  for  the  year  being  221,981,  with  a  total  attendance  since  its 
formation,  seventeen  months  ago,  of  372,000.    Surely  this  is  work  worth  while. 

Arrangements  have  now  been  completed  for  sending  the  material  to  the 
Jamestown  Exposition  for  the  summer,  and  our  southern  members  are  co-oper- 
ating heartily  in  the  plans  for  a  campaign  in  that  section  during  the  coming 
year,  a  campaign  which  will  open  with  the  exhibition  in  Louisville  in  the 
autumn. 

One  of  the  best  evidences  of  the  efficiency  of  the  exhibition  method  is  shown 
by  the  number  of  permanent  local  exhibitions  which  are  springing  up  as  a 
result.  Such  have  already  been  formed  in  New  York,  Boston,  New  Jersey, 
Illinois,  and  Toronto  imder  the  auspices  of  the  State  or  local  associations  in- 
volved, and  are  being  used  with  success  in  those  communities.  In  addition, 
exhibitions  are  being  formed  in  Rhode  Island,  Maryland,  Washington,  D.  C, 
Milwaukee,  and  Washington  State,  and  plans  are  being  laid  for  similar  forma- 
tion in  other  places.  In  several  States  the  boards  of  health  have  grasped  the 
importance  of  the  exhibition  method  and  are  planning  official  exhibits  for  use 
within  their  territories. 

It  is  worth  while  to  pause  at  this  point  to  glance  at  the  effect  which  this 
wide-spread  agitation  is  having  in  practical  provision  for  consumptives,  for  the 
establishment  of  sanatoria  and  dispensaries  on  an  adequate  scale  has  always 
been  a  principal  feature  of  the  program. 

In  the  exhaustive  report  by  Mr.  William  H.  Baldwin  before  this  Associa- 
tion two  years  ago  it  was  shown  that  State  sanatoria  were  in  operation  in 
Massachusetts,  Rhode  Island,  and  New  York,  while  the  Maine  sanatorium 
was  fulfilling  the  function  of  a  State  institution.  It  was  also  reported  that 
movements  had  been  begun  for  the  establishment  of  five  other  State  sanatoria. 

After  a  lapse  of  two  years  we  are  able  to  report  that,  in  addition  to  the  four 
institutions  just  mentioned,  State  sanatoria  have  been  opened  or  provision 
made  for  immediate  establishment  in  New  Jersey,  Maryland,  North  Carolina, 
Ohio,  Indiana,  Michigan,  Wisconsin,  Minnesota,  Iowa,  Missouri,  and  Ken- 
tucky, while  a  sanatorium  somewhat  similar  to  the  Maine  institution  has  been 
opened  in  Vermont,  and  still  another  under  private  auspices,  but  on  State 
lines,  is  about  to  appear  in  Delaware.  We  thus  have  definite  provision  for 
State  institutions  in  fourteen  of  our  commonwealths,  with  three  under  private 
auspices — seventeen  in  all. 

In  many  other  States  bills  have  been  introduced  into  the  legislatures,  with 
good  prospects  of  success,  and  it  is  encouraging  that  this  is  the  case  in  a  num- 
ber of  the  States  where  the  educational  movement  has  not  been  long  in  opera- 
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tion.  In  Delaware,  Georgia,  Florida,  Alabama,  and  Texas  the  chances  of 
favorable  legislation  are  particularly  good. 

In  the  program  advocated  in  all  our  work  especial  stress  has  been  laid  upon 
the  necessity  of  adequate  dispensary  facilities  in  our  towns  and  cities.  The 
importance  of  examination  and  treatment  of  ambulatory  cases  has  come  more 
and  more  to  the  fore  during  the  two  years  of  our  operations. 

The  growth  of  the  movement  for  dispensary  establishment  is  shown  by 
the  fact  that  during  the  past  year  eighteen  new  special  tuberculosis  dispensaries 
have  been  opened  and  a  large  number  of  others  are  projected.  While  these 
have  been  naturally  chiefly  in  the  Eastern  States,  the  agitation  for  their  estab- 
lishment is  extending  rapidly  in  all  directions. 

Of  other  features  of  the  campaign  it  is  difficult  to  select  those  for  special 
mention.  One  of  the  most  interesting  was  the  formation,  over  a  year  ago,  of 
the  Western  Tuberculosis  Conference,  composed  of  members  of  this  Associa- 
tion from  Ohio,  Indiana,  Illinois,  Michigan,  Wisconsin,  Minnesota,  Iowa,  and 
Missouri.  Two  meetings  have  been  held,  in  Chicago  and  in  Minneapolis, 
and  a  new  impetus  given  to  the  already  vigorous  work  of  that  group  of  States. 

Another  act,  of  which  the  moral  as  well  as  the  practical  influence  can 
hardly  be  overestimated,  was  President  Roosevelt's  order,  issued  in  February, 
1906,  in  response  to  a  resolution  of  this  Association.  As  the  result  of  the 
report  of  a  special  commission,  the  President  directed  that  the  head  of  each 
executive  department  of  the  government  cause  to  be  printed  and  transmitted 
to  all  federal  buildings  under  his  control  rules  prepared  by  the  commission  to 
prevent  the  spread  of  tuberculosis  in  such  places.  These  rules,  carefully 
drawn  up,  have  been  so  distributed,  and,  particularly  through  the  post-office 
department,  have  reached  every  comer  of  the  United  States  in  a  way  which  no 
other  agency  could  compass. 

It  has  always  been  recognized  that  probably  the , strongest  auxiliary  that 
could  be  brought  into  the  educational  campaign  would  be  the  co-operation  of 
the  women  of  the  country.  After  long  preliminary  negotiations  the  impor- 
tance of  the  subject  of  tuberculosis  and  its  prevention  was  presented  at  the 
annual  meeting  of  the  National  Federation  of  Women's  Clubs,  held  in  St. 
Paul  in  May.  It  was  voted  by  that  body  that  the  subject  should  be  recom- 
mended to  all  its  branches  as  a  topic  of  study  and  work  for  the  next  two  years, 
and  the  executive  office  has  been  in  correspondence  with  the  representatives 
of  the  Federation  in  formulating  a  program  which  is  being  sent  to  all  branches 
of  that  organization  in  furtherance  of  the  plan.  The  Federation  is  operating 
particularly  in  those  States  and  communities  where  no  organized  effort  now 
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exists,  and  is  co-operating  with  the  National  Association  in  its  work  of  education 
and  prevention. 

At  the  annual  conference  of  physical  directors  of  the  Y.  M.  C.  A's  of  the 
United  States,  held  in  Indianapolis  on  May  30th  last,  the  subject  of  tubercu- 
losis and  its  prevention  was  presented  by  a  representative  of  the  National 
Association,  and  following  that  meeting  definite  steps  were  taken  to  inaugurate 
plans  of  work  for  the  year.  Meetings  were  held  in  various  centers  and  an 
outline  for  lectures  to  be  used  by  the  physical  directors  was  drawn  up  and  printed 
in  their  official  organ,  and  the  systematic  presentation  of  the  subject  is  now 
being  carried  out  in  the  branches  of  this  organization  throughout  the  United 
States. 

It  is  quite  out  of  the  question  to  rehearse  in  detail  the  movements  of 
promise  and  significance  which  are  being  inaugurated  on  every  hand. 

I  have  tried  to  dwell  only  on  some  of  the  most  striking  of  the  achievements 
in  the  campaign  and  not  upon  what  we  hope  for.  The  wave  of  enthusiasm 
for  tuberculosis  prevention  now  sweeping  the  country  has  gathered  such 
volume  that  doubt  as  to  the  ultimate  effect  seems  to  have  no  place.  I  cannot 
forbear,  however,  to  add  a  word  of  caution,  for  the  public  sentiment  upon 
which  we  build  our  hopes  has  also  its  element  of  danger.  Enthusiasm  is  not 
efficiency.  I  often  feel  that  wise  guidance  is  now  needed  at  least  as  much  as 
stimulation.  The  dispersion  of  energy,  the  creation  of  useless  machinery, 
the  tendency  to  explode  in  a  burst  of  temporary  propaganda  and  then  relapse 
into  a  state  of  quiescent  congratulation,  are  experiences  with  which  we  are, 
unfortunately,  too  famihar.  Efficiency  and  persistence  are  the  prime  essentials 
of  our  crusade. 

Upon  the  enthusiasm  necessary  to  carry  on  the  work  we  can  count  with 
assurance.  The  new  activity  which  the  public  authorities  are  showing,  the 
co-operation  of  great  national  societies  of  every  kind,  the  intelligent  and  eager 
interest  of  the  great  army  of  organized  labor,  the  awakening  sense  of  responsi- 
bihty  in  employers  and  manufacturers,  which  is  now  manifesting  itself  in  many 
quarters,  are  all  pledges  of  the  ultimate  success  of  our  plan  of  a  national 
campaign.  Let  us  see  to  it  that  the  International  Congress  of  1908  shall  find 
our  country  moving  with  intelligent  enthusiasm  and  united  energy  upon  this 
disease  which  we  are  organized  to  fight. 
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ADDRESS  OF  THE  CHAIRMAN 
By  William  H,  Baldwin 

Washington 


Not  until  the  National  Association  for  the  Study  and  Prevention  of  Tuber- 
culosis had  been  for  some  time  successfully  established  was  the  Advisory 
Council  organized.  Nowhere  is  better  work  being  done  in  the  investigation 
of  the  nature  of  the  disease  and  its  effects  than  that  for  which  the  world  is 
indebted  to  members  of  the  National  Association.  Nowhere  are  there  abler 
physicians  in  active  practice  than  those  in  the  National  Association,  who  are 
quick  to  give  their  patients  the  advantage  of  all  that  is  known  of  the  disease 
itself,  and  the  best  methods  of  treating  it. 

But  with  the  knowledge  so  obtained  comes  another  question — a  question 
asked  years  ago  by  a  famous  leader  in  the  city  from  which  the  principal  speaker 
of  the  evening  comes,  when  it  was  found  that  this  leader  and  his  gang  were 
preying  upon  the  body  politic,  as  tuberculosis  preys  on  the  human  organism: 
"  What  are  you  going  to  do  about  it?"  This  very  proper  question  has  led  to  a 
wider  field,  where  we  deal  not  only  with  the  disease  itself,  but  with  human 
nature;  not  only  with  the  sick,  but  with  the  well;  not  only  with  those  who  are 
intelligent  and  willing  to  pursue  the  wisest  course,  but  with  those  who  lack 
both  the  knowledge  of  what  is  best  for  themselves  and  others  and  the  desire 
to  do  it,  especially  so  far  as  it  concerns  others. 

It  was  to  consider  these  practical  questions  which  arose  in  the  application 
of  o\u:  scientific  knowledge  of  tuberculosis  that  the  Advisory  Council  was 
formed.  So  many  evils  would  be  eradicated,  like  the  drink  habit;  so  many 
perplexing  questions  settled,  like  the  race  problem,  if  people  would  only  do 
what  a  careful  consideration  of  the  subject  seemed  clearly  to  show  that  they 
should  do.  In  the  same  way  it  would  be  easy  for  a  skilled  investigator  in  his 
laboratory,  thinking  only  of  the  disease  and  its  origin  as  he  had  come  to  know 
it,  to  formulate  rules  by  which  it  would  soon  be  wiped  out.  In  following  up 
any  such  system,  however,  human  nature,  as  we  know  it,  has  also  to  be  taken 
into  account.  One  of  the  most  diflBicult  things  in  any  sanatorium,  where  peo- 
ple come  for  the  purpose  of  recovery,  is  to  make  them  observe  the  rules  neces- 
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sary  for  the  common  welfare;  and  when  it  concerns  persons  in  ordinary  Hfe, 
mingUng  with  those  who  are  well  and  able  to  do  in  most  respects  just  what 
others  do,  the  difficulty  of  preventing  infection  and  protecting  the  ignorant 
and  unthinking  is  much  increased. 

In  the  effort  to  discover  what  should  be  done  in  any  institution,  in  any 
community,  under  any  given  circumstances,  it  is  our  duty  to  consider  what 
has  been  done  by  others  or  in  other  places.  It  is  to  share  in  the  knowledge 
of  this  in  an  institutional,  a  municipal,  way  that  we  have  come  and  are  here- 
after to  come  together,  and  from  the  common  stock  of  experience  so  contrib- 
uted it  is  and  will  be  the  duty  of  each  representative  to  select  that  which  is 
best,  and  endeavor  to  bring  his  institution,  his  community,  up  to  the  highest 
standard. 

Only  so  can  the  best  results  be  obtained,  the  most  rapid  progress  made. 
The  physician  who  would  today  neglect  to  see  that  a  patient  with  pulmonary 
tuberculosis  had  fresh  air  would  be  held  responsible  for  any  unfavorable  issue, 
even  if  he  had  not  himself  demonstrated  its  efficacy.  So  the  medical  director 
in  charge  of  a  sanatorium,  the  health  officer  responsible  for  the  lives  and  well- 
being  of  a  community,  who  fails  to  advocate  or  to  enforce,  when  adopted, 
measures  which  the  experience  of  others  has  shown  to  be  effectual  in  reducing 
the  evils  caused  by  tuberculosis  because  he  has  not  himself  demonstrated  them, 
or  because  some  of  his  patients  dislike  them,  or  part  of  the  people  object  to 
them,  is  likewise  culpable.  He  may  properly  inquire  into  the  experience  of 
others,  but  there  can  be  little  doubt  of  the  intention  of  each  to  follow  it  if  the 
results  seem  clear,  and  this  comparison  of  such  experiences  should  encourage 
us  in  pushing  forward. 

Such  a  subject  the  Committee  has  presented  to  us  for  discussion  this  even- 
ing. We  are  to  consider  the  reasons  which  prompt  the  adoption  of  measures 
for  reporting  and  recording  cases  of  tuberculosis;  the  objections  to  such  meas- 
ures and  the  difficulties  in  the  way  of  their  enforcement,  and  how  far  exper- 
ience has  confirmed  the  necessity  for  such  laws,  or  thrown  any  light  upon  the 
obstacles  which  it  was  thought  would  prevent  their  enforcement  in  the  struggle 
against  tuberculosis. 

No  one  has  had  a  longer  or  wider  experience  or  speaks  with  more  authority 
on  this  subject  than  the  honored  President  of  the  National  Association,  Dr. 
Hermann  M.  Biggs,  who  will  now  address  us. 


COMPULSORY  NOTIFICATION  AND  REGISTRATION 
OF  TUBERCULOSIS 

By  Hermann  M.  Biggs,  M.D. 

New  York 


We  in  New  York  cannot  help  feeling  a  good  deal  of  wonder  as  to  the  reason 
for  the  difficulties  which  have  been  encountered  by  sanitary  authorities  else- 
where in  connection  with  the  compulsory  notification  and  registration  of  tuber- 
culosis. We  do  not  meet  with  any  such  difficulties  at  present,  although  we  did 
find  some  in  the  beginning,  and  even  then  they  were  largely  the  result  of  imagina- 
tion, and  now  they  no  longer  exist. 

When  this  subject  was  first  proposed  for  discussion  to-night,  the  question 
arose  in  my  mind  whether  there  was  really  anything  further  to  say  about  it. 
The  evidence  is  so  overwhelming  in  favor  of  the  compulsory  notification  and 
registration  of  tuberculosis,  and  there  is  so  little  to  say  in  opposition  to  it, 
that  it  seems  almost  futile  to  discuss  it  seriously.  The  general  principle  of  the 
compulsory  notification  and  registration  of  tuberculosis  in  the  United  States 
seems  to  have  been  pretty  generally  accepted  by  a  large  proportion  of  the 
municipal  and  State  authorities.  Mr.  William  H.  Baldwin,  the  chairman  of 
the  Advisory  Council,  in  an  admirable  article  on  this  subject,  reports,  in  Decem- 
ber, 1906,  that  out  of  eighty-six  cities  in  the  United  States  having  a  population 
of  48,000  or  more,  in  fifty-three  ordinances  requiring  compulsory  notification  of 
this  disease  had  been  adopted.  Many  State  authorities,  too,  have  regulations 
requiring  such  reports.  In  England  a  number  of  cities  and  rural  districts 
have  adopted  a  system  of  voluntary  notification  which  has  not  been,  as  a  rule, 
very  satisfactory,  and  one  or  two  cities  at  least  have  compulsory  notification. 
The  local  government  board  of  Scotland  on  March  10,  1906,  issued  an  im- 
portant circular  on  the  administrative  control  of  pulmonary  tuberculosis, 
which  contains  the  following  statement :  "  Pulmonary  phthisis,  that  is,  tubercu- 
losis of  the  lungs,  or  consumption,  is  an  infectious  disease  within  the  meaning  of 
the  Public  Health  Act  (Scotland,  1897).  Accordingly,  the  sections  of  the 
Public  Health  Act  applicable  to  other  infectious  diseases  are  equally  applicable 
to  pulmonary  phthisis,  and  the  obligation  resting  on  the  local  authorities  to 
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deal  with  and  control  infectious  disease  extends  to  pulmonary  phthisis."  And, 
further,  it  says:  "For  the  eJBfective  application  of  the  Public  Health  Act,  in 
pulmonary  phthisis,  a  system  of  notification  is  essential.  In  some  localities 
a  system  of  voluntary  notification  has  been  organized,  but  it  is  open  to  the 
local  authorities,  with  the  approval  of  the  Board,  to  add  pulmonary  phthisis  to 
the  list  of  diseases  notifiable  under  the  Infectious  Disease  Act.  The  Board 
will  be  prepared  to  give  favorable  consideration  to  any  application  for  their 
approval,  provided  they  are  satisfied  that  the  local  authorities  are  in  a  position 
and  are  ready  to  deal  effectively  with  the  cases  notified." 

In  Germany  detailed  ordinances  in  regard  to  notification  have  been  adopted 
in  various  States,  especially  in  Saxony  and  Bavaria.  In  Saxony  a  decree  was 
issued  in  1900,  referring  to  pulmonary  and  laryngeal  tuberculosis.  Under  this 
decree  neglect  of  notification  is  punishable  by  a  fine  or  detention.  In  Bavaria 
a  similar  ordinance  was  adopted  in  1902,  and  provision  is  there  made,  when 
necessary,  for  the  forcible  removal  of  consumptives  to  a  hospital.  Some  of  the 
Prussian  government  districts  have  also  similar  regulations,  although  they  have 
not  become  general.  Under  the  Norwegian  law,  which  went  into  effect  January 
1, 1901,  physicians  must  report  all  cases  of  tuberculosis  treated  for  the  first  time 
and  must  see  that  hygienic  measures  are  carried  out,  and  when  the  latter  is  im- 
possible to  accomplish,  notification  must  be  made  to  the  Board  of  Health. 
Untreated  cases  may  be  watched  by  a  physician  appointed  for  the  purpose,  and 
if  the  patient  or  surroundings  do  not  conform  with  the  requirements  of  the  law, 
he  may  be  forcibly  removed  to  a  hospital.  Cleaning  and  disinfection  of  clothes 
of  patient  and  of  premises  in  cases  of  removal  or  death  are  provided  for.  Tuber- 
culous persons  may  be  prohibited  from  preparing  or  selling  eatables,  from 
nursing,  or  the  care  of  children.  It  may  be  forbidden  to  use  milk  from  places 
where  tuberculous  individuals  have  charge  of  the  cows.  Comet,  in  referring  to 
the  general  question  of  notification,  in  an  article  published  during  the  present 
year,  says  that  "  the  various  laws  and  ordinances  adopted  lack  uniformity, 
but,  fortimately,  in  tuberculosis  measures  carried  out  within  the  smallest 
boundaries  bear  fruit  regardless  of  participation  of  the  surrounding  territory." 
He  especially  refers  to  the  necessity  of  notification  on  ships,  where  sick  and  well 
are  crowded  within  the  very  smallest  space  and  where  tuberculous  patients  who 
stubbornly  disregard  the  required  precautions  become  a  serious  menace  to  their 
surroundings.  In  case  of  such  dangerous  persons,  not  only  notification,  but 
forcible  removal  to  a  hospital,  he  regards  as  necessary  in  tuberculosis,  as  in 
cholera  or  in  leprosy.  "It  is  necessary,  under  such  conditions,  to  interfere 
with  personal  liberty;  then  inhumanity  is  on  the  part  of  the  patient  and  not 
of  the  regulations." 
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He  especially  emphasizes  the  fact  that  measures  should  not  be  confined  to 
notification  and  disinfection,  but  written  and  verbal  directions  must  be  given 
in  order  that  the  people  may  be  taught  the  method  of  checking  the  spread  of 
tuberculous  infection.  Thus  the  efficiency  of  notification  may  be  greatly  in- 
creased and  abundant  fruits  result. 

In  view  of  the  wide-spread  acceptation  of  the  principle  of  compulsory 
registration  as  indicated,  and  especially  in  this  country,  it  might  seem  un- 
necessary to  present  this  subject  for  discussion  at  the  first  meeting  of  the  Ad- 
visory Council  of  this  Association.  It  cannot,  however,  I  think,  be  said  that  the 
committee  has  chosen  unwisely  in  this  respect,  for  there  are  still  many  towns, 
cities,  and  States  in  the  United  States  without  a  system  of  registration,  and  even 
here,  in  the  city  of  Washington,  a  very  carefully  and  wisely  drafted  law  on  this 
subject  relating  to  the  District  of  Columbia  was  finally  defeated  at  the  last 
session  of  Congress,  largely,  I  am  informed,  through  the  opposition  of  the  medi- 
cal profession.  And  then  it  seems  to  me  that  in  many  localities  it  would  appear, 
from  the  results  of  the  operation  of  the  regulations  requiring  registration,  that 
the  enactment  of  such  legislation  was  considered  the  end,  rather  than  the  initial, 
measure  toward  the  attainment  of  a  desired  end. 

The  recognition  of  the  necessity  for  registration  is,  of  course,  a  distinct  ad- 
vance, but  it  must  not  be  forgotten  that  registration  in  itself  can  be  of  only  very 
limited  value,  if  the  sanitary  authorities  have  not  facilities  or  do  not  take 
measures  to  avail  themselves  of  the  facilities  which  are  necessary  to  make 
registration  an  effective  measure  in  the  prevention  of  this  disease.  The  local 
Government  Board  of  Scotland  has  distinctly  taken  the  position  in  this  matter 
that  it  will  be  prepared  to  give  favorable  consideration  to  any  application  for 
registration  of  pulmonary  tuberculosis,  provided  the  board  is  satisfied  that  the 
local  authorities  are  in  a  position  and  are  ready  to  deal  effectively  with  the 
cases  notified.  This  attitude,  it  seems  to  me,  may  be  a  little  extreme,  but  it 
serves  to  bring  out  strongly  the  point  which  I  wish  to  emphasize,  namely,  that 
the  enforcement  of  ordinances  in  reference  to  notification  and  the  facilities  for 
dealing  efficiently  with  the  cases  notified  are  a  necessary  part  of  the  question 
now  under  consideration. 

One  fact  which  it  has  seemed  to  me  has  always  had  great  influence  in  pre- 
venting sanitary  authorities  from  adopting  regulations  for  compulsory  notifica- 
tion of  tuberculosis  has  been  the  inability  to  get  away  from  the  idea  that  every 
notifiable  disease  must  be  regarded  as  contagious,  in  the  same  sense  as  scarlet 
fever  and  smallpox  are  contagious,  and  must  be  treated  in  the  same  kind  of  way. 
Until  within  comparatively  recent  years  the  function  of  sanitary  authorities 
has  been  to  deal  with  the  great  epidemic  and  contagious  diseases  in  the  strict 
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sense  of  the  word.  We  in  New  York  have  always  drawn  a  very  sharp  distinc- 
tion between  tuberculosis  and  the  other  infectious  diseases  which  sanitary 
authorities  ordinarily  deal  with,  and  I  have  always  felt  that  this  was  in  a  large 
measure  the  reason  for  whatever  success  has  attended  the  methods  adopted  for 
the  sanitary  surveillance  of  the  disease  in  this  city.  We  have  always  strongly 
emphasized  the  fact  that  tuberculosis  is  a  communicable  disease,  but  not  con- 
tagious in  the  ordinary  acceptation  of  this  term.  I  know  that  many  authorities 
on  tuberculosis  have  taken  exception  to  this  attitude,  but  I  cannot  help  feeling 
that  they  have  been  unwise  in  this,  and  that  in  the  practical  administration  of 
affairs — certainly  in  a  large  city — such  distinction  is  strongly  to  be  recom- 
mended. 

In  New  York  we  have  separated  the  infectious  diseases  over  which  the 
Department  of  Health  has  jurisdiction  into  two  classes,  and  both  in  the  Sani- 
tary Code  and  in  the  practical  administration  there  is  the  Division  of  Contagious 
Diseases  and  the  Division  of  Communicable  Diseases,  in  each  of  the  boroughs  of 
Greater  New  York,  with  a  Chief  Inspector  over  each  division,  supervising  the 
cases  of  disease  under  the  respective  heads.  The  Division  of  Communicable 
Disease  deals  with  tuberculosis,  pneumonia,  typhoid  fever,  malarial  fever, 
cerebrospinal  meningitis,  and  wuth  certain  phases  of  diphtheria ;  while  those 
diseases  which  we  ordinarily  regard  as  contagious  are  separately  classified  and 
separately  dealt  with. 

New  York  city  was  the  first  city  in  the  world,  I  believe,  where  provision  was 
made  for  the  bacteriological  examination  of  the  sputum  of  suspected  cases  of 
tuberculosis.  In  fact,  the  sanitary  authorities  of  New  York  city  were  the  first 
in  the  world  to  establish  municipal  bacteriological  laboratories  and  to  intro- 
duce the  use  of  bacteriological  aids  and  methods  in  the  surveillance  of  infectious 
diseases.  This  policy,  I  think,  has  since  been  adopted  by  the  sanitary  authori- 
ties generally  throughout  the  world,  and  some  of  the  English  writers  now  hold 
that  notification  is  only  justifiable  in  connection  with  bacteriological  exami- 
nation of  the  sputum,  as  only  those  cases  of  tuberculosis  can  be  regarded  as 
sources  of  danger  which  have  tubercle  bacilli  in  the  expectoration.  They 
advise  the  registration  of  such  cases  alone  as  contain  tubercle  bacilli  in  the 
expectoration.  This  position  is  undoubtedly  technically  correct,  but  as  we 
know  the  presence  of  tubercle  bacilli  in  the  expectoration  to  be  so  very  variable, 
it  does  not  seem  to  me,  practically,  such  a  distinction  should  be  made. 

One  curious  phase  of  the  sputum  examination  was  the  attitude  assumed 
toward  it  by  certain  physicians  in  the  early  days.  Many  physicians,  while  they 
would  decline  to  report  their  cases  of  tuberculosis,  would  regularly  send  speci- 
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mens  of  sputum  for  examination,  with  all  the  necessary  data  regarding  the 
patient. 

The  registration  of  tuberculosis  in  New  York  city  began  in  1893.  Such 
registration  was  not  complete,  however,  as  only  public  institutions  were  re- 
quired to  report  their  cases.  Private  physicians  were  requested  to  do  so,  but 
not  many  of  them  complied.  In  1897  the  Sanitary  Code  of  the  Department  of 
Health  was  so  amended  as  to  require  the  reporting  of  all  cases  of  tuberculosis. 
Not  only  are  institutions  and  physicians  required  to  make  such  reports,  but 
also  commissioners,  managers,  superintendents  of  institutions  or  charity  or- 
ganizations, all  keepers  of  boarding-houses,  lodging-houses,  and  hotels,  in- 
deed, every  person  having  knowledge  of  the  existence  of  any  one  afflicted  with 
tuberculosis.  Institutions  must  report  not  only  all  admissions,  but  also  all  dis- 
charges, transfers,  or  deaths.  Every  private  physician  is  required  to  notify 
the  Department  of  Health  of  any  change  of  address  or  discontinuance  of  treat- 
ment on  the  part  of  his  tuberculous  patients.  Every  owner,  lessee,  tenant,  or 
occupant  of  any  dwelling  must  report  the  removal  from  such  dwelling  of  any 
person  sviffering  from  tuberculosis  (see  Sanitary  Code,  sections  133,  135,  136, 
I37>i38,andi44). 

AU  deaths  from  tuberculosis  must,  of  course,  be  reported  to  the  Department 
of  Health  before  burial  permit  can  be  obtained. 

In  addition  to  those  from  the  above-mentioned  sources,  cases  are  also  re- 
ported by  employees  of  the  various  city  departments;  by  complaints  from 
laymen  and  others ;  and,  finally,  in  a  number  of  cases,  the  patients  themselves 
report  at  the  Department  of  Health. 

Sputum  Examinations. — In  1894  the  free  examination  of  specimens  of 
sputum  for  tubercle  bacilli  was  begun  by  the  Department  of  Health,  the 
objects  in  view  being: 

1.  An  inducement  to  the  physicians  to  report  their  cases. 

2.  To  insure  correctness  of  diagnosis. 

It  may  be  noted  in  passing  that  these  free  examinations  of  sputum  have 
been  of  the  greatest  value  both  to  the  physicians  and  to  the  Department.  In 
1894,  511  specimens  were  examined.    In  1906,  almost  22,000. 

Reports. — The  following  are  the  actual  methods  by  which  the  various  kinds 
of  cases  are  reported:  Private  physicians  report  their  cases  on  postal  cards 
(form  58  L)  fmrnished  by  the  department,  or  by  forwarding  specimens  of  sputum 
to  the  diagnosis  laboratory  for  examination.  These  specimens  are  only  ex- 
amined when  all  the  data  required  for  registration  accompany  them  (form 
38  L).  Institutions,  hospitals,  dispensaries,  and  homes  report  their  cases  by 
telephone,  records  being  kept  on  a  special  card  (form  204  L).    The  special 
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clinics  for  tuberculosis  report  their  cases  by  forwarding  specimens  of  sputum 
and  also  by  special  cards  (form  194  L) .  Charitable  and  other  organizations  re- 
port their  cases  by  postal  card,  letter,  or  telephone,  as  do  laymen  and  em- 
ployees of  other  city  departments.  All  deaths  are,  of  course,  reported  on  regu- 
lar death  certificates. 

General  Routine. — The  various  records,  files,  indices,  etc.,  of  cases  of  pul- 
monary tuberculosis  center  around  an  alphabetical  "  name"  index  (form  20  L) 
in  which  the  name,  age,  address,  date,  case  number,  and  source  of  report  of 
every  living  case  is  entered,  together  with  the  name  of  the  sub-index  in  which  the 
record  card  is  filed.  The  actual  record  cards  are  filed  in  different  sub-indices 
according  to  circumstances,  as  follows : 

(a)  "Private"  cases  (P.  C.  on  name  card) :  reported  by  private  physicians, 
and  not  visited  by  inspectors  or  nurses. 

(h)  "At  Home"  (A.  H.  on  name  card) :  cases  at  their  homes  under  super- 
vision by  the  Department  of  Health  {i.  e.,  not  under  the  care  of  a  physician). 

(c)  "Hospital"  cases  ("Hosp.,"  followed  by  a  space  for  name  of  in- 
stitution) :  reported  as  having  entered  a  hospital. 

(d)  "Not  Found"  cases  (N.  F.):  those  not  found  at  address  under  which 
reported. 

(e)  "Dead"  cases  (name  card  is  destroyed). 

(/)  "  Out  of  Town"  cases  (O.  O.  T.) :  reported  as  having  left  the  city. 

(g)  "No  case"  and  "recovered"  (N.  C):  found  on  investigation  not  to 
be  cases  of  tuberculosis,  or  reported  as  recovered. 

On  receipt  of  report  of  a  case,  from  whatever  source,  it  is  first  searched  for 
in  name  index.  If  it  is  a  new,  i.  e.,  previously  unreported,  case,  a  record  case 
number  is  assigned  (beginning  each  January  ist),  which  is  written  on  the 
original  postal  or  record  card  in  red  ink.  If  it  is  an  old  case  (a  duplicate),  the 
old  number  is  written  in  black  ink.  A  blue  "record"  card  (form  43  L)  is  then 
made  out,  on  which  all  essential  facts  are  entered,  and  (later)  every  official 
action  and  recommendation  of  the  department — dates  of  inspection  and  by 
whom,  records  of  fumigation  and  renovation,  forcible  removal,  etc.  Changes 
of  address,  entrance  into  hospital  (duplicate  reports),  etc.,  are  also  noted  on 
this  card.  All  original  reports  are  then  filed  in  a  "report  card"  index,  accord- 
ing to  source  of  report,  previously  unreported  dead  cases  included  (form  194  L). 

Two  such  files  are  kept, — one  for  private  physicians,  the  other  for  institu- 
tions, etc., — so  that  under  each  physician's  name  will  be  found  names  and 
addresses  of  all  cases  of  tuberculosis  reported  by  him  during  the  year. 

The  various  classes  of  cases  are  treated  as  follows : 

(a)  Private  cases:    These  are  not  visited,  except  at  the  request  of  the 


HERMANN   M.   BIGGS,   M.D.  45 

physician.  A  letter  (form  i6  L)  is  sent  to  the  physician,  acknowledging  re- 
ceipt of  report,  calling  his  attention  to  the  necessity  for  reporting  any  change  of 
address  or  discontinuance  of  treatment  on  the  part  of  the  patient,  and  inclosing 
a  circular  of  instruction,  which  (or  its  equivalent)  the  physician  is  requested  to 
give  to  the  family  of  the  patient  or  to  the  patient  himself.  The  record  card  is 
then  filed  in  the  "private"  case  index,  according  to  patient's  address.  Once  a 
year  a  letter  (form  4  L)  is  sent  to  the  attending  physician  of  every  ''private" 
case,  asking  for  information  as  to  the  outcome  of  the  case.  If  no  answer 
is  received,  the  original  address  of  the  case  is  visited  by  a  Department  Inspector. 
These  cases,  if  found  (also  all  "private"  cases  later  reported  by  institution), 
come  then  under  the  supervision  of  the  department,  the  "P.  C."  (private  case) 
on  name  card  being  stricken  off,  and  the  case  classed  as  "  at  home. " 

(b)  "At  home"  cases:  Reported  by:  (a)  dispensaries  and  charitable 
organizations;  (b)  by  laymen;  (c)  by  physicians  with  request  that  they  be 
visited;  and  (d)  by  hospitals  as  having  been  discharged  therefrom.  Such 
cases  are  at  once  assigned  to  the  niurse  in  whose  district  the  patient  lives  for  in- 
vestigation and  report.  The  date  of  assignment  and  the  name  of  the  nurse 
are  entered  on  the  blue  record  card,  and  all  the  facts  are  given  to  the  nurse  by 
telephone.  If  the  patient  is  found,  a  pink  "observation"  card  (form  44  L) 
is  filled  out  giving  all  the  essential  data.  (If  not  found,  that  fact  is  noted  on 
record  card.)  Observation  cards  are  returned  by  the  nurse  by  mail  on  the  day 
of  inspection  in  addressed  envelops  furnished  (forms  91  L,  100  L).  Any 
recommendations  made  by  the  nurse,  as  removal  to  a  hospital,  charitable  aid, 
etc.,  are  entered  by  the  telephone  operator  in  the  proper  space  on  the  record 
card.  If  the  case  is  to  be  kept  under  observation,  a  white  "  nurse's  "  card  (form 
49  L)  is  filled  out  by  the  nurse  and  retained,  all  records  of  the  weekly  visits  of 
the  nurse  on  the  case  being  entered  on  this  card.  On  the  termination  of  super- 
vision (by  death  of  the  case,  improvement,  removal  to  a  hospital,  removal 
outside  niurse's  district,  etc.),  the  niurse's  card  is  returned  and  filed  with  the 
record  card.  Recommendations  by  the  nurse  during  the  period  of  observation, 
or  on  termination  of  the  case  (for  disinfection,  forcible  removal,  etc.),  are  made 
on  a  special  postal  card  (form  loi  L).  On  the  termination  of  supervision  of  a 
case  all  cards  (blue,  red,  and  white)  are  filed  together  in  the  "at  home," 
"  institution,"  "  dead,"  or  other  index,  according  to  circumstances. 

(c)  Institution  cases:  All  these  reports  are  obtained  by  telephone,  the 
larger  tuberculosis  institutions  being  telephoned  daily,  others  biweekly  or 
weekly.  Each  case  is  looked  up  in  the  records  just  as  with  "at  home"  cases, 
and  if  a  new  case,  a  record  card  is  made  out.  If  disinfection  or  fumigation  is 
called  for,  the  case  is  assigned  to  an  inspector  to  visit,  the  blue  record  card 
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being  charged  to  him.  He  reports  by  telephone  the  following  day,  all  data 
being  entered  on  the  blue  card  by  the  telephone  operator.  The  record  cards  are 
then  filed  under  the  name  of  the  institution,  where  they  remain  as  long  as  the 
case  is  in  that  institution.  All  dead,  discharged,  and  transferred  cases  are  at 
once  removed  from  the  index.  All  institutions  are  furnished  with  a  special 
record  book  (form  23  L.  L)  in  which  the  necessary  data  are  kept  and  from 
which  they  made  their  telephone  reports.  Twice  a  year  a  census  has  been 
taken  of  all  tuberculous  inmates  in  the  public  institutions  of  New  York  city. 
The  institution  index  and  the  system  of  telephoning  reports  have  proved  so 
satisfactory,  however,  and  the  results  are  now  so  accurate,  that  probably  the 
taking  of  this  census  will  be  discontinued,  the  institution  index  giving  such  a 
census  at  any  time. 

{d)  Not  found;  (/)  out  of  town;  {g)  no  case  and  recovered:  Here  the 
routine  procedure  is  as  above,  new  cases  being  given  running  numbers  and  re- 
port card  being  filed  according  to  source  of  report.  A  census  is  taken  twice  a 
year  of  cases  of  tuberculosis  from  New  York  city  in  sanatoria  in  New  York 
State. 

(e)  Dead  cases:  As  previously  stated,  these  are  reported  by  death  certifi- 
cates. All  those  not  previously  reported  during  life  are  entered  on  a  special 
report  card  (form  24  L)  which  is  stamped  "dead,"  and  filed  in  the  original 
report  index.  Fumigation  and  disinfection  are  ordered  in  suitable  cases,  the 
procedure  being  the  same  as  described  under  the  head  of  "institution"  cases. 
In  every  dead  case  not  previously  reported  an  explanation  is  demanded  by 
letter  (form  25  L)  from  the  physician  signing  the  death  certificate  as  to  why 
case  was  not  reported  during  life.  A  black  list  is  also  kept  (form  181  L)  ac- 
cording to  the  name  of  the  physician  signing  the  certificate. 

Finally,  a  daily  journal  (form  21  L.  L)  is  kept  in  which  are  recorded  all 
facts,  data,  figures,  etc.,  connected  with  the  tuberculosis  work  in  each  borough. 
From  this  can  be  obtained  at  a  glance  the  number  of  new  cases,  duplicates, 
deaths,  not  found  cases,  renovations  (voluntary  and  enforced),  etc.,  on  or  up  to 
any  given  date  or  for  any  given  period. 

When  it  is  found  that  a  physician  has  neglected  to  report  a  case,  he  is 
summoned  before  the  board  for  an  explanation,  and  if  he  states  that  it  was 
through  an  oversight  or  forgetfulness,  professes  penitence,  and  promises  to  do 
better,  the  matter  is  dropped.  If,  on  the  other  hand,  he  is  defiant  and  refuses 
to  report  his  cases,  the  matter  is  referred  to  the  corporation  counsel.  During 
the  past  thirteen  years  there  have  perhaps  occurred  half  a  dozen  cases  where  the 
latter  course  was  pursued,  and  the  physicians  were  fined  from  fifty  dollars  to 
two  hundred  dollars. 


HERMANN  M.   BIGGS,   M.D.  47 

The  method  of  registration  of  tuberculosis,  as  it  is  now  carried  out  in  New 
York,  is  almost  entirely  the  work  of  the  Chief  Inspector  of  the  Division  of 
Communicable  Diseases,  Dr.  John  S.  Billings,  Jr.,  who  has  perfected  it  to  an 
extraordinary  degree.  At  any  moment  it  is  possible  to  determine  the  location 
of  any  case  of  tuberculosis  in  New  York  city  that  has  come  under  the  supervision 
of  the  Department  of  Health.  At  any  moment  we  can  tell  how  many  cases 
there  are  in  any  institution.  At  any  moment  we  can  determine  exactly  what 
has  happened  with  reference  to  any  particular  case;  how  many  times  it  has  been 
inspected;  its  environment;  whether  it  is  receiving  charitable  assistance  or  not 
— in  fact,  all  the  factors  regarding  it  are  at  our  command  at  a  moment's  notice. 

As  to  the  extent  of  this  work:  Last  year  about  31,000  cases  were  reported; 
of  these,  a  little  over  10,000  were  duplicates,  leaving  over  20,000  new  cases  re- 
ported diuring  the  year.  From  these  figures  it  scarcely  seems  worth  while  to 
further  discuss  whether  the  compulsory  registration  and  notification  of  tuber- 
culosis is  feasible  or  advisable. 

One  by  one  the  great  epidemic  diseases  which  in  earlier  centuries  prevailed 
from  time  to  time  very  extensively  throughout  the  civilized  world  have  been 
restricted  within  the  narrowest  limits,  or  completely  eradicated,  by  the  practical 
application  to  their  prevention  of  increased  and  more  accurate  knowledge  of 
causation,  by  improvements  in  the  general  hygienic  conditions,  and  the  exten- 
sion of  special  sanitary  precautions.  Plague,  leprosy,  smallpox,  epidemic 
dysentery,  typhus  fever,  cholera,  and,  finally,  yellow  fever, — about  in  the  order 
named, — have  been  brought  so  completely  under  control  that  they  no  longer 
constitute  a  serious  menace  in  any  civilized  community  in  the  temperate  zone. 
It  is  true  that  with  the  exception  of  leprosy,  which  in  many  respects  resembles 
tuberculosis,  these  are  all  acute  diseases,  with  a  comparatively  short  period  of 
incubation  and  a  definite  course. 

Malarial  fever  and  the  infectious  diseases  of  the  tropics  are  at  the  present 
time  also  rapidly  being  subjected  to  control  by  the  adoption  of  intelligent  sani- 
tary measures,  based  on  a  more  accurate  knowledge  of  their  causation.  The 
ordinary  contagious  and  endemic  diseases,  especially  those  prevailing  in  early 
life,  like  scarlet  fever  and  diphtheria,  likewise  show  death-rates  in  many  of  the 
large  cities  of  the  world  of  only  one-third  or  one-fourth  those  existing  two  dec- 
ades ago.  The  extensive  prevalence  of  typhoid  fever  in  any  great  community 
is  now  generally  regarded  as  constituting  clear  evidence  of  the  indifiference  and 
lack  of  intelligence  of  the  people,  or  the  incompetence  and  dishonesty  of  the 
authorities  in  permitting  the  use  of  contaminated  water-supplies. 

The  history  of  the  prevalence  of  typhoid  fever  in  many  of  the  large  cities  of 
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Pennsylvania  can  hardly  be  regarded  as  anything  less  than  a  standing  disgrace 
to  that  great  commonwealth. 

In  1906  seven-eighths  of  all  the  deaths  caused  by  infectious  diseases  were  due 
to  three  important  causes  of  death,  which  in  comparatively  recent  years  have 
come  to  be  regarded  as  not  only  infectious,  but  also,  in  a  large  measure  at  least, 
as  preventable.  In  some  large  communities  they  exact  an  approximately 
equal  death  toll.  I  refer  to  the  acute  infections  of  the  respiratory  tract,  the 
diarrhoeal  diseases  of  infancy,  and  tuberculosis. 

Under  the  first  two  headings  there  are,  of  coiirse,  grouped  a  number  of  in- 
fections of  different  kind,  due  to  different  types  of  micro-organisms.  As  to  the 
first  of  these, —  the  acute  diseases  of  the  respiratory  tract, — ^while  these  are,  for 
the  most  part,  infectious  and  to  a  certain  extent  undoubtedly  preventable,  and 
their  nature  has  been  long  recognized,  the  difl&culties  in  prevention  are  so  great 
and  the  problem  of  restriction  so  hard  of  solution  that  as  yet  no  very  serious 
efforts  have  been  made  by  the  sanitary  authorities  to  place  them  under  control. 

With  the  second  group — the  diarrhoeal  diseases  of  infancy  and  early  life — 
great  advances  are  being  made  and  have  been  made  in  the  last  twenty  years,  and 
through  the  more  general  recognition  of  their  dependence  upon  improper  or  con- 
taminated food  a  great  reduction  in  the  death-rate  has  occurred. 

As  to  the  third,  tuberculosis,  it  may  perhaps  be  fairly  said  that,  so  far  as  the 
adoption  by  the  authorities  of  effective  sanitary  measures  is  concerned,  there  is 
no  infectious,  communicable,  and  preventable  disease  in  which  less  has  been 
done,  and  in  which  more  may  be  accomplished,  than  with  relation  to  this. 
It  is,  of  course,  true  that  there  has  been  a  large  decrease  in  the  death-rate  in 
recent  years  in  almost  all  countries  and  all  large  cities,  but,  for  the  most  part 
at  least,  this  cannot  be  ascribed  to  the  action  of  the  sanitary  authorities  nor  to 
any  measures  which  they  have  been  largely  instrumental  in  introducing. 

A  great  popular  crusade  for  the  prevention  of  tuberculosis  has  been  for  some 
years  slowly  developing  in  almost  all  parts  of  the  civilized  world,  and  this  is 
gaining  greater  and  greater  momentum  as  each  year  passes.  The  members  of 
the  medical  profession  have  been  generally  found  to  be  the  leaders  in  the  move- 
ment in  every  country  and  every  community.  A  vast  amount  of  good  has  been 
accomplished  through  the  education  of  the  public  as  to  the  nature  of  tubercu- 
losis, the  means  of  its  communication,  and  the  methods  for  its  prevention. 

But  it  cannot  be  truly  said  that  the  sanitary  authorities,  generally  speak- 
ing, have  been  prominent  in  this  movement,  nor  can  the  large  decrease  in  the 
morbidity  and  mortality  rate  from  tuberculous  diseases  be  ascribed,  to  any  con- 
siderable extent  throughout  the  world,  to  their  effective  activity  or  their  leader- 
ship.   Twenty-five  years  have  elapsed  since  the  annoimcement,  by  Koch,  of 
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the  discovery  of  the  tubercle  bacillus  and  his  conclusive  demonstration  of  the 
etiological  relation  of  this  organism  to  the  disease,  and,  notwithstanding  the 
unmistakable  evidence,  even  then  presented,  as  to  the  dependence  of  each  new 
case  of  tuberculosis  upon  an  infection  by  tubercle  bacilli  directly  derived  from 
the  discharges  from  tuberculous  tissues  of  other  diseased  animals  or  men,  and 
notwithstanding  the  readiness  with  which  it  was  shown  that  such  infections 
could  be  prevented  by  simple  cleanliness  with  reference  to  the  disposal  of  such 
discharges  (especially  the  sputum),  and  notwithstanding  the  enormous  death 
toll  which  this  disease  has  levied  in  all  civilized  countries  and  the  incalculable 
economic  loss  which  its  prevalence  entails,  there  unfortunately  yet  exists  good 
reason  for  the  serious  discussion  of  the  question  of  the  compulsory  registration 
of  this  disease — a  sanitary  measure  which  all  agree  in  recognizing  as  the  first 
measure  to  be  adopted  in  any  kind  of  scheme  which  looks  toward  its  effective 
control. 

The  important  distinction  should  always  be  drawn  between  the  formal 
adoption  of  resolutions  or  ordinances  which  recognize  tuberculosis  as  an  in- 
fectious and  communicable  disease  and  require  its  registration,  and  the 
efficient  enforcement  of  such  ordinances.  It  may,  perhaps,  be  said  that  much 
has  been  accomplished  in  the  mere  inclusion  of  tuberculosis  among  the  in- 
fectious diseases  and  the  recognition  of  the  necessity  of  registration.  But 
in  reply  to  this  one  might  properly  say  that  all  of  the  scientific  evidence  neces- 
sary for  such  action  existed  in  almost  as  complete  a  form  twenty  years  ago  as 
it  does  today.  This  age  and  generation  has  been  distinguished  beyond  all 
others  by  the  enormous  industrial  activity  and  progress  directly  resulting  from 
the  early  and  practical  application  of  scientific  discoveries  to  immediate 
use,  and  it  may  be  said  that,  to  a  large  extent,  this  has  also  been  true  in  medi- 
cine— that  new  observations  on  the  etiology  of  disease  have  generally  been 
promptly  made  available  for  the  prevention  and  ciure  of  these  affections.  In 
the  case  of  no  other  disease  or  condition,  it  seems  to  me,  have  such  dilatori- 
ness  and  neglect  been  shown  as  regards  tuberculous  disease.  The  people  have 
been  waiting  for  the  action  of  the  sanitary  authorities;  the  sanitary  authori- 
ties have  been  waiting  for  the  lead  of  the  medical  profession ;  the  medical  pro- 
fession sometimes,  I  regret  to  say,  from  apparently  purely  selfish  motives  and 
sometimes  from  lack  of  appreciation  of  the  significance  of  the  problem,  have 
often  actively  opposed  or  failed  to  use  their  influence  to  promote  the  adoption 
and  enforcement  of  proper  regulations.  Certainly  the  time  has  now  arrived 
when  all  of  this  should  come  to  an  end,  when  sanitary  authorities  should  not 
only  adopt  regulations  for  the  compulsory  registration  of  tuberculosis,  but 
when  they  should  imperatively  demand  that  the  facilities  necessary  to  enforce 
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such  regulations  be  furnished,  and  they  should  follow  up  these  regulations 
with  all  the  measures  necessary  to  put  into  operation  an  efficient  scheme  for  the 
surveillance  of  the  tuberculous  diseases.  And  the  mass  of  the  medical  pro- 
fession certainly  must  be  prepared  to  assist  and  promote  the  extension  of  such 
work  in  every  possible  way.  There  ought  to  exist  such  a  sentiment  in  the  pro- 
fession now  that  those  who  actively  oppose  these  measures  shall  be  classed 
with  the  antivaccinationists  and  the  antivivisectionists,  as  men  of  perhaps 
honest  intentions,  but  unsound  minds. 


DISCUSSION  ON  COMPULSORY  NOTIFICATION  AND  REGIS- 
TRATION OF  TUBERCULOSIS 

Dr.  Eugene  H.  Porter,  Albany,  N.  Y. :  I  came  here  from  Albany  to 
learn,  not  to  instruct;  to  listen,  rather  than  to  speak.  We  are  dealing  with 
problems  in  New  York  State  at  the  present  time  which  weigh  more  or  less 
heavily  upon  us,  and  concerning  the  solution  of  which  we  desire  light. 

This  question  of  the  notification  and  registration  of  tuberculosis  in  New 
York  State  is  one  which  we  have  recently  taken  up.  What  Dr.  Biggs  says 
always  has  weight,  and  usually  most  of  us  agree  with  him  without  hesitation, 
but  there  was  one  opinion  that  he  offered  to-night  that  I  am  not  in  entire  accord 
with.  It  may  be  that  the  success  of  Dr.  Biggs  and  his  associates  in  dealing 
with  this  problem  in  New  York  city  has  been  so  great  that  they  can  no  longer 
see  its  difficulties.  New  York  city  has  solved  the  problem,  and  is  now  very 
well  satisfied  with  the  regulations  that  have  gone  into  efifect.  While  the 
measure  met  with  much  opposition  at  the  start,  it  was  short-lived,  and  now 
the  medical  profession  there  is  practically  a  unit  in  its  favor,  but  in  dealing 
with  this  problem  in  New  York  city,  with  its  millions  of  apportionment,  its 
vast  and  efficient  corps  of  workers,  and  the  practically  unlimited  influences  it 
commands,  the  health  officers  there  are  facing  a  different  state  of  affairs  than 
that  which  confronts  the  health  officers  of  the  State. 

On  January  i,  1907,  I  notified  my  health  officers  that  I  should  thereafter 
require  the  notification  and  registration  of  tuberculosis.  I  did  this  with  some 
hesitation  and  trepidation,  expecting  some  opposition.  I  only  issued  this 
requirement  to  the  health  officers,  not  to  the  profession  at  large.  That  is 
now  three  or  four  months  ago,  and  the  results  have  been  very  satisfactory, 
so  far  as  we  have  gone. 

It  seems  to  me  that  our  poHcy  in  this  matter  in  New  York  State  will  have 
to  be  along  these  fines.  I  am  not  positively  convinced  that  they  are  the  best 
and  wisest,  but  it  seems  to  me  that  the  next  step  possible  to  take  will  be  to 
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perfect  plans  for  the  examination  of  specimens  of  sputum,  as  is  done  in  New- 
York  city,  and  require  at  the  same  time  a  full  statement  of  the  case.  After 
that,  what  shall  be  the  next  step  for  the  State  Department  to  undertake? 
In  connection  with  the  State  government  I  do  not  think  it  would  be  justifia- 
ble to  carry  out  such  an  elaborate  system  as  that  now  practised  in  New  York 
city;   it  would  perhaps  partake  too  much  of  paternalism  to  be  justifiable. 

The  next  thing,  and  to  my  mind  the  most  important  in  connection  with 
this  subject,  is  the  question  of  education.  There  is  a  great  popular  wave 
sweeping  over  this  country  for  the  eradication  of  tuberculosis,  but  there  are 
still  many  who  have  very  little  knowledge  regarding  the  disease,  or  what  should 
be  done  if  it  occurred  in  their  own  households.  Suppose  we  established 
throughout  the  State  a  number  of  sanitary  institutions  where  the  health  officers 
could  assemble  from  time  to  time,  and  where  tuberculosis  exhibits  could  be 
held.  We  recently  issued  a  new  set  of  circulars  bearing  on  tuberculosis,  and 
arrangements  have  been  made  to  distribute  10,000  copies  of  Dr.  Knopf's 
Prize  Essay  on  Tuberculosis.  I  propose  to  send  these  out  immediately  to 
my  health  officers,  and  there  will  be  enough  left  to  send  them  wherever  they 
are  needed. 

The  first  and  most  important  step  we  can  take  in  this  campaign  against 
tuberculosis  is  summed  up  in  the  one  word  education,  and  again,  education — 
education  of  the  health  officers,  of  the  physicians,  and  of  the  public.  I  believe, 
as  firmly  as  does  Dr.  Biggs,  that  with  a  continuation  of  the  concerted  work 
that  is  now  going  on,  in  less  than  another  decade  we  will  be  on  the  high-road 
to  the  eradication  of  tuberculosis. 

Dr.  John  S.  Billings,  Jr.,  New  York :  Dr.  Biggs  has  covered  so  well 
our  work  in  New  York  city,  and  expressed  so  well  oiu:  feelings  in  regard  to 
the  compulsory  notification  and  registration  of  tuberculosis,  that  it  will  be  an 
easy  matter  for  me  to  keep  within  my  time  limit.  I  c^n  only  indorse  his  state- 
ments as  to  the  necessity  and  feasibility  of  registering  cases  of  tuberculosis, 
providing  you  have  the  power  to  follow  up  these  cases  and  exercise  supervision 
over  them.  If  you  have  no  power  to  enforce  such  an  ordinance,  you  will 
have  no  way  to  see  that  the  cases  are  reported,  and  the  law  will  have  very  little 
practical  bearing. 

According  to  the  Sanitary  Code  in  New  York  city,  pneumonia  is  a  report- 
able disease,  and  for  the  purposes  of  study,  two  years  ago  we  required  the  vari- 
ous public  institutions  to  report  their  cases,  which  they  did,  but  physicians  have 
never  been  required  to  do  so.  If  we  knew  of  some  way  by  which  we  could 
prevent  the  spread  of  pneumonia,  the  compulsory  notification  of  such  cases 
would  be  the  first  step  taken  toward  that  end.    This  could  be  accomplished. 
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although  it  would  doubtless  meet  with  considerable  opposition  in  the  begin- 
ning. The  same  was  true  of  tuberculosis.  At  first,  we  required  only  insti- 
tutions to  report  their  cases  of  tuberculosis,  and  even  in  dealing  with  those  we 
had  to  follow  them  up,  and  if  they  failed  to  report  their  cases  properly  we  com- 
municated with  them  by  letter,  and  in  the  case  of  hardened  offenders  we  had 
to  send  inspectors.  Now  these  institutions  keep  a  record  of  their  own  cases, 
and  we  have  no  trouble  at  all.  In  dealing  with  private  physicians,  we  have 
excellent  control  over  them  by  means  of  the  death  certificates. 

Regarding  the  objections  that  have  been  raised  to  the  notification  and 
registration  of  tuberculosis,  I  believe  the  trouble  lies  largely  with  the  physician. 
In  my  own  experience  I  have  yet  to  see  a  family  or  person  with  a  fair  degree 
of  intelHgence  that  objected  to  such  registration,  provided  the  situation  is 
clearly  explained  to  them  and  they  are  made  to  understand  that  such  informa- 
tion is  looked  upon  as  strictly  confidential. 

The  free  examination  of  sputum  has  been  one  of  our  most  potent  aids  in 
our  struggle  toward  perfection,  but  even  here  we  have  encountered  many  diffi- 
culties. The  laity  fail  to  understand  the  significance  of  such  examinations, 
and  some  physicians  have  even  made  improper  use  of  them  by  the  substitu- 
tion of  positive  specimens  of  sputum  and  other  means.  Still,  we  are  getting 
on  in  our  work.  The  consumptive  tramp,  roaming  from  one  dispensary  to 
another,  moving  from  one  lodging-house  to  another,  can  now  be  removed  to 
our  own  institutions  and  kept  under  supervision.  We  average  from  forty  to 
sixty  such  cases  a  year;  we  have  been  making  such  "removals  by  force"  for 
years,  and  in  not  a  single  instance  has  our  action  resulted  in  a  suit  against  the 
city. 

In  1898  there  were  8000  new  cases  of  tuberculosis  reported  to  the  Board 
of  Health;  in  1905  there  were  15,000  cases.  In  1906,  although  we  had  better 
facilities  for  registration  and  the  physicians  were  in  better  accord  with  the  work 
of  the  health  authorities,  there  were  only  13,000  cases,  a  decrease  of  2000. 

Dr.  Biggs  has  been  very  kind  in  speaking  of  my  work,  but  we  all  recognize 
that  it  is  to  his  efforts  and  enthusiasm  that  the  good  results  are  to  be  ascribed. 

Dr.  John  S.  Fulton,  Baltimore :  Propositions  to  register  the  tubercu- 
lous in  any  community  may  expect  opposition  from  one  source,  and  only  one, 
namely,  the  medical  profession.  If  lay  opposition  arises,  one  can  almost 
always  trace  it  to  a  medical  source.  The  roots  of  this  opposition  are  not,  in 
my  opinion,  made  fast,  as  physicians  usually  say,  to  the  principle  of  medical 
confidence.  If  that  were  so,  the  free  examination  of  sputa  at  public  labora- 
tories would  have  aroused  the  same  opposition.  Lay  people  are  guided  in 
these  public  health  matters  by  medical  opinion,  and  medical  opinion  is  itself 
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always  amenable  to  sound  reason.  Medical  opinion  is,  however,  very  sensi- 
tive, and  may  easily  be  misguided  by  considerations  of  apparently  trivial 
nature.  It  is  always  a  tactical  mistake,  I  think,  to  propose  a  "compulsory" 
registration  law.  By  omitting  the  word  "compulsory"  one  avoids  a  psychic 
shock,  as  well  as  a  redundancy.  If  the  advocates  of  registration  would  give 
up  this  offensive  word,  we  should  hear  no  more  about  the  opposite  absurdity, 
"voluntary"  or  "optional"  notification  laws. 

Medical  opinion  is  sensitive  about  all  new  propositions  to  lay  public  duties 
upon  men  in  private  practice,  without  clearly  defining  their  influence  on  private 
interests.  The  public  laboratory  for  the  free  examination  of  pathological 
specimens  commends  itself  at  once  to  medical  men  because  its  first  promise  is 
to  serve  private  interests.  The  public  laboratory  puts  into  the  hands  of  boards 
of  health  the  kind  of  information  which  medical  men  sometimes  object  to  fur- 
nishing under  the  terms  of  a  registration  law.  In  Maryland  we  were  able  to 
silence  the  argument  that  the  registration  law  would  be  inquisitorial  and  injur- 
ious to  private  interests  by  saying  that  for  the  previous  eight  years  physicians 
had  been  sending  sputa  to  the  laboratories  accompanied  by  the  name  of  the 
patient  and  other  personal  data,  and  that  physicians  had  recorded  in  this  way 
a  large  amount  of  personal  information  without  compromising  private  interests 
of  any  sort,  and  without  fear  of  unpleasant  results.  Another  tactical  mistake, 
I  think,  is  to  attempt  the  registration  of  tuberculosis  under  the  general  power 
of  a  board  of  health  to  extend  the  list  of  notifiable  diseases  so  as  to  include  tuber- 
culosis. Tuberculosis  should  not  be  classed  with  the  acute  infections,  and 
when  it  becomes  notifiable  under  laws  made  for  scarlet  fever,  smallpox,  and 
diphtheria,  it  is  not  unreasonable  for  physicians  to  oppose  such  registration. 
A  good  registration  law  for  tuberculosis  must  deal  with  tuberculosis  as  a  spe- 
cific problem.  Our  Maryland  registration  law  provides,  first  of  all,  for  the 
custody  of  the  records.  Their  privacy  is  secured  in  express  and  unequivocal 
terms.  It  is  not  unusual  for  a  physician  to  inquire  in  person,  or  by  'phone  or 
by  note,  whether  John  Smith's  case  has  been  recorded  by  his  previous  medical 
attendant.  To  this  the  invariable  reply  is  that  we  are  forbidden  to  divulge 
information  of  that  sort,  and  that  we  frequently  file  five  or  six  or  more  regis- 
tration cards  for  one  patient.  The  physician  realizes  in  a  moment  the  impro- 
priety of  his  inquiry,  and  sees  that  the  confidential  character  implied  by  the 
terms  of  the  law  is  secured  in  its  practical  operation.  A  registration  law  must 
propose  some  direct  benefit  to  the  consumptive,  and  it  must  not  threaten  any 
offensive  intrusion  in  domestic  affairs,  or  unreasonable  restrictions  of  personal 
liberty.  A  registration  law  merely  for  the  accumulation  of  information  would 
be  a  very  feeble  measure,  but  a  registration  law  with  provisions  for  disinfection 


54  NOTIFICATION   AND   REGISTRATION   OF  TUBERCULOSIS 

of  premises,  for  safe  disposal  of  the  sputum,  and  for  discreet  instruction  in  the 
details  of  household  prophylaxis  is  a  practical  and  commendable  proposition. 

In  Maryland  the  attending  physician  is  expressly  charged  with  the  duty  of 
safeguarding  other  members  of  the  household,  and  he  may  receive  from  the 
State  without  charge  the  necessary  materials  and  utensils.  We  believe  that 
it  is  a  tactical  point  of  some  value  to  send  out  these  materials  and  utensils 
without  the  imprint  of  the  State  Board  of  Health.  There  is  nothing  on  these 
prophylactic  supplies  which  suggests  their  official  origin.  We  started  our 
work  with  the  idea  that  all  the  outward  signs  of  officialism  should  be  as  far  as 
possible  suppressed.  We  are  now  convinced  that  this  point  was  of  less  value 
than  we  anticipated,  but  it  has  its  merits  nevertheless.  We  have  learned  that 
the  tuberculous  themselves  are  not  afraid  to  be  registered.  Perhaps  it  would 
be  fairer  to  say  that  the  tuberculous  are  learning  not  to  be  afraid  of  registration. 
At  all  events  it  is  not  rare  for  a  consumptive  to  register  his  own  case. 

Finally,  I  have  to  suggest  that  it  is  natural  and  wholesome  to  be  afraid  of 
all  laws  which  are  designed  for  new  or  very  different  tasks.  This  reasonable 
fear  is  especially  wholesome,  I  think,  in  those  whose  duty  it  becomes  to  operate 
new  laws, 

A  new  law  designed  for  a  new  purpose  is  a  new  tool  and  a  strange  one,  even 
to  the  hand  of  an  experienced  workman.  A  registration  law  for  tuberculosis, 
if  it  is  well  designed,  will  develop  some  sort  and  some  degree  of  energy  in  oper- 
ation. If  it  develops  the  wrong  kind,  or  an  excessive  amount  of  energy,  when 
applied  to  the  human  will,  unpleasant  results  are  sure  to  follow.  One  must 
put  his  hand  to  such  a  tool  with  some  sense  of  danger  to  himself  and  to  his 
sensitive  materials.  One  must  always  win  the  consent  of  the  people  twice  to 
any  really  good  law — consent  once  to  its  form  and  principles,  and  consent  again 
to  its  operation.  Of  the  two  conquests,  the  second  is  often  more  difficult.  A 
registration  law  for  tuberculosis  in  an  American  community  at  the  present  time 
must  remain  long  in  the  experimental  stage.  The  executive  must  first  grow 
familiar  with  it  in  actual  use,  and  must  learn  the  varieties  of  its  use  in  a  medium 
so  complex  and  sensitive  as  human  society. 

After  that  the  point  of  skill  is  to  win  the  rank  and  file  of  the  medical  pro- 
fession past  the  stage  of  experiments  and  up  to  the  stage  of  habit. 

Dr.  J.  N.  Hurty,  Indianapolis :  I  will  confine  my  remarks  to  the  work  of 
the  State  Board  of  Health  in  Indiana.  We  have  been  active  in  the  fight  for 
the  past  two  years  and  have  tried  to  come  in  touch  with  every  practitioner  in 
the  State.  We  have  a  pathological  laboratory,  with  free  service  and  with  good 
men  in  charge,  but  in  spite  of  this,  our  results  have  been  somewhat  discourag- 
ing. Our  laboratory  facilities  have  been  advertised  all  over  the  State  in  the 
newspapers  and  by  means  of  circulars,  and  yet  we  occasionally  receive  letters 
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asking  us  why  we  have  no  laboratory.  Evidently  some  people  in  Indiana  read 
very  little. 

Indiana  has  a  law  requiring  the  notification  of  cases  of  tuberculosis,  but 
it  has  not  yet  been  fully  enforced.  We  have  not  considered  it  advisable  to  do 
so,  as  the  information  regarding  the  necessity  of  reporting  has  not  been  suffi- 
ciently spread.  We  are  spreading  information  as  rapidly  as  possible  by  means 
of  lectures  and  circulars  regarding  all  phases  of  the  problem.  Our  free  exam- 
inations of  specimens  of  sputimi  greatly  help  the  cause  onward.  I  agree  with 
Dr.  Fulton  that  whenever  an  individual  is  found  who  objects  to  having  his 
case  of  tuberculosis  reported,  we  can  usually  trace  the  source  of  his  objection 
back  to  some  physician. 

The  physicians  we  have  to  deal  with  in  Indiana,  who  are  probably  as  good 
as  elsewhere,  can  broadly  be  divided  into  three  classes,  namely,  artists,  semi- 
artists,  and  hucksters.  The  higher  class,  the  members  of  which  constitute 
about  10  per  cent,  of  the  total  number  of  physicians,  are  the  artists.  They 
have  a  high  sense  of  duty,  and  to  them,  money  for  services  is  a  secondary  con- 
sideration. They  move  on  a  high  plane  and  are  in  every  way  worthy  of  the 
name  of  physician.  Class  two,  the  semi-artists,  have  done  little  studying  since 
graduation,  have  not  read  overmuch,  but  they  still  have  an  upward  tendency 
and  desire  to  do  something.  The  third  and  last  class,  the  hucksters,  seem  to 
be  antagonistic  to  all  progress  and  to  everything  that  is  clean,  including  clean 
linen.  The  hucksters  are  not  provided  with  cHnical  thermometers  and  are 
far  from  deserving  the  noble  title  of  physician.  In  one  of  our  County  Medical 
Societies  there  were  twelve  men,  all  hucksters,  who  signed  a  protest  against 
the  enactment  of  antituberculosis  legislation.  With  physicians  of  such  char- 
acter to  deal  with,  what  course  should  be  pursued?  There  is  only  one  way 
to  overcome  them,  and  that  is  to  educate  the  people  in  hygiene.  With  that 
purpose  in  view,  I  believe  the  time  will  come  when  we  will  be  able  in  Indiana 
to  institute  a  system  not  unlike  that  we  have  heard  described  to-night  by  Dr. 
Biggs.  We  have  been  looking  forward  to  such  and  preparing  for  it.  Our 
State  Medical  Society  is  heart  and  soul  in  favor  of  every  sanitary  advance, 
and  I  can  assure  you  that  Indiana  will  certainly  have  correct  reports  of  cases 
at  an  early  day. 

Dr.  Henry  Sewall,  Denver :  I  cannot  say  anything  that  will  add  mater- 
ially to  the  value  of  this  discussion.  I  come  from  a  town  where  there  is  a  good 
deal  of  imported  tuberculosis.  After  many  years'  consideration,  I  have  come 
to  the  conclusion  that  tuberculosis  can  only  be  dealt  with  as  are  other  contagious 
diseases,  namely,  by  knowing  where  the  enemy  resides.  Public  sentiment  in 
that  respect,  however,  is  not  with  me  in  my  town,  and  that  is  true  of  many  other 
towns  that  I  know  anything  about.    In  fact,  I  believe  in  but  a  very  small  minor- 
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ity  of  towns  is  compulsory  notification  and  registration  of  tuberculosis  enforced. 
Before  this  new  departure  in  sanitation  can  be  introduced  and  efficiently  carried 
out  in  many  of  our  towns  and  cities,  the  education  of  the  public  along  these 
lines  is  imperative;  and  next  to  education,  we  need  honest,  courageous,  and 
competent  health  officers.  In  New  York  city  you  have  a  condition  of  admin- 
istration which  we  cannot  hope  to  have  elsewhere,  and  still  it  has  taken  you 
thirteen  years  to  learn  that  the  compulsory  notification  and  registration  of 
tuberculosis  pays.  During  the  first  three  years  the  work  there  was  carried  on 
in  a  very  conservative  fashion.  I  enjoyed  Dr.  Biggs'  talk  very  much,  but  I 
wish  he  had  spent  more  time  in  telling  us  his  methods  of  procedure  in  killing 
the  germs  of  tuberculosis  and  in  protecting  the  uninfected.  I  see  two  essen- 
tials to  the  successful  administration  of  sanitary  affairs:  One  is  a  conviction 
on  the  part  of  the  public  that  it  pays  to  be  put  to  trouble  and  inconvenience 
and  expense  as  a  sort  of  insiurance  against  the  evils  of  disease,  much  as  the 
owner  of  property  insures  against  the  chances  of  fire.  The  other  is  a  sanitary 
executive  filled  with  knowledge,  wisdom,  and  zeal;  patient,  fearless,  and  ener- 
getic. Such  an  one  deserves  a  salary  which  should  be  an  ample  competence; 
he  should  feel  sure  of  holding  his  position  until  obviously  better  incumbents 
could  be  secured.  Health  officers  in  this  country,  particularly  in  the  West,  are 
frequently  changed,  and  they  can  scarcely  be  blamed  for  a  lack  of  enthusiasm 
in  regard  to  sanitary  matters  during  their  short  tenure  of  office.  Not  only  the 
pubHc,  but  the  health  officers,  need  education  along  these  lines,  and  I  hope  we 
will  all  be  able  to  learn  from  the  elaborate  plan  that  has  been  successfully 
carried  out  in  New  York  city.  The  method  which  I  have  advised  for  use  in 
Denver  has  been  to  coerce  the  boarding-house  and  lodging-house  keepers  to 
report  their  cases  of  tuberculosis;  the  adoption  of  this  suggestion  would  be  at 
least  an  entering  wedge  in  the  right  direction. 

Dr.  Frank  Billings,  Chicago :  I  wish  to  offer  the  following  resolution : 

Whereas,  In  order  to  deal  intelligently  and  effectively  with  the  tubercu- 
losis problem  in  any  community,  a  knowledge  on  the  part  of  the  health 
authorities  as  to  the  extent  and  location  of  the  disease  is  indispensable,  there- 
fore be  it 

Resolved,  That  the  National  Association  for  the  Study  and  Prevention  of 
Tuberculosis  regards  the  compulsory  notification  and  registration  of  tubercu- 
losis as  a  necessary  measure;  and  that  where  it  does  not  already  exist,  legis- 
lation providing  for  such  compulsory  notification  and  registration,  with 
adequate  provision  for  its  enforcement,  should  be  enacted. 

I  move  that  this  resolution  be  referred  to  the  Association,  with  the  rec- 
ommendation of  this  Advisory  Council  that  it  be  adopted. 
This  motion  was  unanimously  adopted. 
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THE  CLASS  METHOD  OF  TREATING  CONSUMPTION 
IN  THE  HOMES  OF  THE  POOR 

By  Joseph  H.  Pratt,  M.D. 

Boston 


In  the  great  out-patient  department  of  the  Massachusetts  General  Hospital 
several  hundred  consumptives  seek  advice  and  treatment  every  year.  In  my 
own  clinic  in  that  institution  I  have  frequently  seen  two  or  three  new  cases  in 
a  single  morning.  Some  of  the  favorable  cases  are  able  to  enter  the  State 
Sanatorium  at  Rutland.  But  there  are  many  more  who  have  families  depend- 
ing upon  their  weekly  wages,  and  no  money  in  the  bank.  These  are  often 
fairly  healthy  looking  men  and  women  who  say  all  they  need  is  some  medicine 
to  stop  the  cough  or  a  good  tonic  to  brace  them  up.  Others  too  ill  to  work 
and  yet  with  a  good  fighting  chance  for  recovery  under  sanatorium  treatment 
cannot  pay  even  the  small  weekly  charge  at  Rutland.  There  is  still  another 
group,  eager  to  get  well,  willing  to  spend  their  scanty  savings  if  their  life  can 
be  saved,  and  sometimes  with  kind  friends  and  relatives  who  are  willing  to 
lend  them  money,  who  are  refused  admission  to  the  sanatorium  because  the 
disease  is  too  far  advanced. 

One  day  I  found  among  the  new  patients  two  sisters,  sitting  side  by  side  in 
the  examining  room.  The  elder  presented  the  typical  picture  of  advanced 
phthisis.  In  the  other  girl  the  disease  was  only  jus^  beginning.  I  called  the 
younger  sister  aside  and  explained  the  nature  of  her  illness,  but  assured  her 
that  if  she  went  to  Rutland  for  a  few  months  in  all  probability  she  would  get 
well.  If  she  continued  to  work,  I  said,  the  disease  would  surely  progress 
and  her  life  would  be  the  penalty.  I  told  her  frankly  that  her  sister's  lungs 
were  so  extensively  diseased  that  I  could  not  hold  out  to  her  any  hope  of 
recovery. 

She  paused  a  few  minutes  before  speaking  and  then  told  her  story.  Her 
parents  were  old  and  feeble  and  entirely  dependent  upon  her  scanty  earnings. 
With  no  outward  sign  of  the  inward  struggle  she  quickly  made  her  final  deci- 
sion and  said,  "  Before,  there  was  sister  and  I  to  work  for  father  and  mother, 
now  I  am  the  only  one.     I  cannot  leave  them. " 

59 


6o  CLASS   METHOD   OF  TREATING   CONSUMPTION 

There  was  no  answer  I  could  make.  They  left  the  room  and  I  have  never 
seen  them  since.  Doubtless  there  were  many  people  who  would  have  been 
glad  to  help  this  unfortunate  family,  but  I  did  not  know  where  to  find  them 
and  there  was  no  organization  to  which  application  could  be  made,  as  they 
lived  beyond  the  city  limits  and  could  not  look  for  help  to  the  Boston  Tuber- 
culosis Society  or  the  Associated  Charities.  Furthermore,  this,  unhappily,  was 
no  isolated  case.  Every  physician  working  in  a  large  dispensary  has  had  similar 
experiences.  Thousands  of  men  and  women  make  this  same  renunciation. 
A  few  months  of  treatment  would  probably  have  restored  the  girl  to  health. 
Yet  to  meet  the  conditions  in  that  family,  home  treatment,  not  sanatorium 
treatment,  was  indicated.  The  problem,  as  in  this  case,  is  often  more  complex 
than  providing  free  treatment  in  sanatoria.  There  was  the  family  to  be  sup- 
ported and  the  sick  sister  needed  nursing  and  medical  attention.  Thanks  to 
the  Reverend  Elwood  Worcester,  Rector  of  Emmanuel  Church,  such  tragedies 
are  a  thing  of  the  past  at  the  Massachusetts  General  Hospital.  If  the  two 
sisters  had  come  to  the  same  clinic  a  year  later  they  would  have  been  referred 
to  the  Emmanuel  Church  Tuberculosis  Class  and  I  could  have  assured  the 
younger  sister  that  those  in  charge  of  the  class  would  find  some  way  to  solve 
the  financial  difficulties  so  that  she  could  give  up  her  work  and  take  the  rest 
treatment  at  home.  She  would  have  also  been  told  that  advanced  cases  had 
done  so  well  in  the  class  that  some  encouragement  might  be  held  out  to  her 
sister.     The  two  girls  would  have  gone  home  cheered  and  hopeful. 

On  the  following  day  the  friendly  visitor  would  ha^^e  called  and  explained 
to  them  and  the  rest  of  the  family  more  about  the  class,  the  nature  of  the  disease, 
the  manner  of  its  spread,  the  methods  of  disinfection,  and  how  to  get  well  by 
taking  the  treatment.  Plans  would  have  been  made  at  once  for  erecting  a 
balcony  so  that  both  girls  could  sleep  out-of-doors.  The  friendly  visitor  would 
have  begun  at  once  the  search  for  a  housekeeper  if  the  mother  was  found  to 
be  too  feeble  to  do  the  work  properly  and  to  care  for  the  sick  ones.  The  finan- 
cial problem  would  have  been  attacked  at  the  same  time.  The  employer  of 
the  sick  girl  would  have  been  visited  and  his  aid  solicited;  the  friendly  visitor 
would  have  called  on  the  priest  or  minister,  and  I  am  sure  that  his  aid  would 
have  been  secured,  for  we  have  never  yet  appealed  in  vain  to  Protestant,  Catho- 
lic, or  Jewish  organizations  or  to  charitable  or  fraternal  societies.  If  all  other 
channels  of  relief  were  closed,  and  if  a  volunteer  visitor  of  the  class  was  unable 
to  secure  loans  or  gifts,  then  the  actual  necessities  of  the  family  would  have  been 
paid  for  out  of  the  class  treasury  until  the  girl  was  able  to  work  again. 

What  the  Emmanuel  Church  Tuberculosis  Class  has  been  to  its  members 
and  what  happiness  it  has  brought  into  their  lives  is  indicated  by  the  following 
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letter  sent  last  Christmas  by  one  of  our  members  who  is  now,  I  am  glad  to  say, 
working  after  three  years  of  illness  and  inactivity. 

"  Cambridge,  Mass.,  December  30,  1906. 

"Dear  Doctor  Woster:  I  write  to  turn  you  thanks  and  menny  thanks  for  the  fine 
Christmas  Dinner  I  and  my  family  enjoyed.  We  was  the  most  hapiest  of  all  famleys  in 
Cambridge,  made  so  by  you  and  your  Tuberculosis  Class.  Thanks  to  God  and  the  noble 
Christian  ladies  and  gentlemen  of  Emanuel  Church  for  the  saving  or  extension  of  my 
life.  A  year  ago  I  thought  I  would  have  no  need  for  a  1906  Christmas  Dinner.  Through 
the  instruction  of  a  wonderful  class  doctor  and  a  never  tireing  nurse  whos  kind  words  and 
cheerfullness  would  make  you  forget  that  you  was  sick  and  feel  like  singing  as  I  have  often 
don  after  she  had  gom,  and  today  I  can  eat  as  good  a  dinner  as  enny  men,  if  in  my  reach. 

"  God  bless  Doctor  Woster  may  you  live  forever." 

The  Emmanuel  Church  Tuberculosis  Class  was  organized  in  July,  1905. 
In  an  article  published  in  the  Journal  of  the  Outdoor  Life  the  following  Septem- 
ber, the  plan  of  treating  poor  consumptives  by  sanatoria  methods  in  their  own 
homes  was  outlined.  The  first  report  was  published  February,  1906,  in  the 
Boston  Medical  and  Surgical  Journal,  and  the  class  method  explained  more 
fully.  Recently  a  report  was  issued  by  Dr.  Hawes  and  Dr.  Floyd,  of  the  work 
done  in  the  Suburban  Tuberculosis  Class,  which  was  formed  in  January,  1906. 
The  Suburban  Tuberculosis  Class  is  designed  for  those  consumptives  who  live 
too  far  from  the  city  to  be  visited  by  the  paid  nurse  of  the  Emmanuel  Church 
Tuberculosis  Class.  In  the  Suburban  Class  the  visiting  is  done  by  volunteers 
in  the  various  towns  and  cities  where  the  members  live.  The  admirable  paper 
of  Hawes  and  Floyd  describes  in  detail  the  class  system.  It  is  important  that 
the  class  should  be  small,  as  the  doctor  and  the  friendly  visitor  must  establish 
close  personal  relations  with  each  member.  In  the  Emmanuel  Church  Tuber- 
culosis Class  the  limit  of  membership  is  twenty-five.  For  the  greater  part  of 
the  time  we  have  had  fifteen  to  twenty  members.  If  more  than  twenty-five 
consumptives  are  to  be  treated,  an  additional  class  should  be  formed,  as  the 
work  can  be  carried  on  most  effectively  in  small  units.  In  April,  1906,  money 
was  offered  by  ladies  outside  of  Emmanuel  parish  for  extending  the  work. 
Instead  of  increasing  our  membership,  a  separate  class  was  organized.  Each 
class  has  its  own  directing  physician  and  a  paid  friendly  visitor  who  devotes 
practically  her  entire  time  to  the  work.  Nearly  all  of  our  members  have  been 
referred  from  the  Massachusetts  General  Hospital.  The  cases  taken  into  the 
class  were  those  to  whom  other  avenues  of  escape  were  closed.  Either  they 
were  too  poor  or  the  disease  was  too  far  advanced  for  them  to  gain  admission 
to  the  State  sanatorium.  Three  advanced  cases,  rejected  as  unfavorable  by 
the  examining  physician  for  Rutland,  have  recovered  from  the  disease  in  our 
class,  and  have  been  allowed  to  return  to  their  work. 

Our  first  member  is  now  the  friendly  visitor  in  the  Arlington  Street  Church 
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Tuberculosis  Class,  which  she  has  served  faithfully  and  satisfactorily  since  its 
organization  in  April,  1906.  I  take  pleasure  in  reporting  that  she  insisted  on 
using  her  first  savings  to  repay  the  Emmanuel  Church  Tuberculosis  Class  the 
money  loaned  in  her  sickness  and  need.  Our  second  member,  v^^ho  had  had  a 
cough  for  five  years,  has  completely  recovered.  He  is  a  painter  by  trade  and 
has  not  lost  a  day's  work  from  illness  since  he  graduated  from  the  class  a  year 
ago  this  spring,  and  has  not  lost  in  weight,  and  this  in  spite  of  the  fact  that  he 
has  been  doing  inside  painting.  The  third  member,  whose  case  was  described 
in  detail  in  my  first  report,  has  been  working  over  a  year.  Through  the  gener- 
osity of  a  lady  of  the  congregation  of  Emmanuel  Church  a  little  tailor  shop  was 
provided  for  him  on  River  Street.  During  the  spring  and  summer  he  worked 
with  the  door  and  window  always  open,  so  that  he  might  still  get  fresh  air 
while  at  his  trade.  He  has  not  lost  an  ounce  of  the  forty  pounds  he  gained  in 
the  class,  and  although  he  works  eight  to  ten  hours  a  day,  he  looks  the  picture 
of  health. 

In  all,  fifty-two  consumptives  have  been  admitted  to  the  class  since  it  was 
started  nearly  two  years  ago.  The  membership  is  confined  to  those  in  whom 
the  clinical  diagnosis  has  been  confirmed  either  by  finding  tubercle  bacilli  in 
the  sputum  or  by  a  positive  tuberculin  test.  Deducting  fifteen,  the  number 
of  present  members,  thirty-seven  are  left.  Thirteen  of  these  were  in  the  third 
stage  of  the  disease  (far-advanced  tuberculosis).  Three  in  this  group  have 
recovered  and  are  now  at  work.  Seven  have  died.  Four  of  them  were  on 
the  roll  of  the  class  at  the  time  of  their  death.  Two  of  the  remaining  three  were 
discharged  for  not  conforming  with  the  rules,  and  one  is  now  too  ill  to  attend 
the  class.  There  were  fifteen  moderately  advanced  cases.  One  was  sent  to 
Rutland  in  an  improved  condition.  Two  left  the  class  because  they  consid- 
ered themselves  well,  although  the  disease  was  not  arrested  and  the  danger  of 
returning  to  work  was  fully  explained.  One  of  these  had  gained  twenty-one 
and  a  quarter  pounds,  and  the  other  ten  and  a  half  pounds  in  a  single  month. 
These  two  are  the  only  ones  that  have  withdrawn  from  the  class.  Another 
in  the  group  of  moderately  advanced  cases  was  unable  to  continue  treatment 
on  account  of  chronic  joint  disease  (arthritis  deformans).  The  remaining 
nine  (60  per  cent.)  of  the  fifteen  moderately  advanced  cases  left  the  class  with 
the  disease  arrested.  In  five  of  these  the  disease  was  apparently  cured.  We 
had  in  this  series  nine  incipient  cases,  and  in  seven  the  disease  was  apparently 
cured,  and  in  the  other  two  the  disease  was  arrested.  In  other  words,  75  per 
cent,  of  the  twenty-four  incipient  and  moderately  advanced  cases  recovered. 
No  one  is  graduated  until  the  disease  is  arrested  and  the  member  able,  in  the 
opinion  of  the  physician  in  charge,  to  return  to  work.     Seventeen  of  our  mem- 
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bers  have  fulfilled  these  requirements  and  have  been  graduated.  Their 
average  gain  in  weight  was  25.2  pounds.  The  greatest  gain  was  sixty  pounds. 
This  record  is  held  by  a  negro  whose  weight  had  fallen  from  200  to  146 
pounds  during  his  two  years'  illness.  Eight  have  been  at  work  twenty  weeks 
or  over,  and  in  none  has  the  disease  recurred. 

Expenses. — The  expenses  of  the  class  from  July  i,  1904,  to  May  i,  1907, 
were  about  two  thousand  dollars.  A  little  more  than  two  hundred  dollars 
was  contributed  by  friends  outside  of  Emmanuel  parish  and  by  the  patients 
themselves.  The  remaining  eighteen  hundred  dollars  was  furnished  by  the 
church.  If  the  value  of  a  life  during  the  productive  years  be  fixed  at  two 
thousand  dollars  and  the  cost  of  a  two  years'  sickness,  which  is  about  the  aver- 
age duration  of  a  fatal  case  of  consumption,  be  placed  at  one  thousand  dollars, 
this  would  mean  that  Emmanuel  Church,  by  saving  the  lives  of  seventeen  per- 
sons, has  saved  fifty-four  thousand  dollars  to  the  community  by  an  expenditure 
of  two  thousand  dollars.  Six  of  the  seventeen  were  married  men  with  families 
depending  upon  them,  and  five  were  the  mothers  of  little  children.  Emmanuel 
Church  has  furnished  the  facilities  for  leading  the  out-of-door  life,  such  as 
tents,  cots,  reclining  chairs,  and  blankets.  Medical  care  and  nursing  have  been 
furnished  free.  Drs.  J.  B.  Hawes,  C.  Floyd,  and  N.  K.  Wood  have  been 
associated  with  me  in  the  medical  work  and  gave  their  services. 

The  families  of  our  members  have  been  taught  to  help  themselves.  Some- 
times they  have  been  able  to  let  rooms.  In  several  instances  we  have  boarded 
one  of  our  members  in  the  family  of  another.  This  is  an  admirable  arrange- 
ment, because  the  money  paid  out  for  the  board  of  one  gives  a  little  available 
cash  each  week  for  a  needy  family,  and  thus  two  members  are  helped. 

The  four  chief  factors  in  the  success  of  the  class  have  been :  First,  the  pa- 
tients have  spent  the  nights  as  well  as  the  days  out-of-doors ;  second,  they  have 
been  kept  at  rest  in  the  recumbent  position,  not  only  until  their  temperature 
is  normal,  but  until  the  symptoms  of  active  disease  have  disappeared;  third, 
the  system  of  daily  records  devised  by  Dr.  C.  L.  Minor;  fourth,  the  weekly 
meeting.     Implicit  obedience  of  the  rules  and  regulations  has  been  demanded. 

Fresh  Air  Day  and  Night. — The  importance  of  Dr.  Millet's  discovery  of 
the  value  of  sleeping  out-of-doors,  even  in  a  harsh  climate,  in  the  treatment 
of  consumption  can  scarcely  be  overestimated.  If  any  one  thinks  it  is  the  same 
thing  to  sleep  in  a  room  with  the  windows  open  as  to  sleep  out-of-doors,  per- 
sonal experience  will  soon  convince  him  of  his  mistake.  All  of  our  members 
are  required  to  sleep  in  the  open  air.  This  has  proved  no  hardship  even  in 
winter.  Plenty  of  blankets  and  warm  clothing  keep  them  comfortable.  They 
frequently  tell  of  the  pleasure  they  find  in  sleeping  out-of-doors,  and  some  de- 
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clare  they  will  never  sleep  in  a  room  again.  If  the  house  of  the  candidate  for 
membership  offers  him  no  opportunity  for  living  out-of-doors,  then  he  must 
move.  The  cost  of  moving  is  paid  out  of  the  class  funds  if  necessary.  Our 
members  sleep  on  flat  roofs,  piazzas,  balconies,  or  in  yards.  Protection  from 
rain  and  snow  has  been  usually  secured  by  small  wall  tents.  These  have  been 
furnished  free  to  all  members  who  could  not  afford  to  buy  them.  An  ordinary 
army  tent  measuring  seven  feet  by  seven  feet  with  an  extra  "  fly  "  is  used.  This 
costs  $7.25.  But  it  should  be  understood  that  the  purpose  of  the  tent  is  simply 
to  furnish  a  shelter  in  time  of  storm.  The  ventilation  in  a  tent  with  the  sides 
fastened  down  is  as  bad  as  in  a  stuffy  room.  Our  tents  are  converted  into 
canopies  by  tying  back  the  ends  and  rolling  up  the  sides.  In  fair  weather  the 
head  of  the  bed  is  drawn  outside  of  the  tent  so  that  the  face  will  be  exposed 
to  continuous  currents  of  fresh  air.  In  stormy  or  windy  weather  one  or,  if 
necessary,  two  or  more  sides  of  the  tent  may  be  fastened  down  to  keep  the  rain 
or  snow  from  reaching  the  bed.  In  summer  the  tent  roof  shades  the  patient 
from  intense  sunlight. 

We  use,  in  some  instances,  instead  of  tents,  small  balconies,  built  in  front 
of  a  window,  usually  on  the  second  story.  These  balconies  are  simple  plat- 
forms protected  with  a  railing.  Adjustable  awnings  and  screens  keep  the 
balcony  dry  in  stormy  weather.  A  balcony  with  a  neat  railing  was  erected 
for  one  of  our  members  by  his  landlord.  It  cost  $11.50.  The  awning  was 
given  by  a  neighbor.  Another  member  had  an  elevated  platform  built  for 
$6.50. 

There  is  an  advantage  in  placing  the  patient's  bed  out-of-doors  that  I  have 
never  seen  mentioned.  It  removes  the  source  of  infection.  With  the  patient 
lying  in  bed  out-of-doors  the  danger  of  house  infection  is  eliminated,  and  even 
if  he  is  careless  in  his  habits,  nature's  disinfectants,  sunlight,  rain,  and  wind, 
render  him  practically  harmless.  This  applies  particularly  to  patients  with 
advanced  tuberculosis.  It  should  not  be  forgotten  that  Flugge's  observations 
showed  that  not  only  the  sputum,  but  the  smallest  droplets  of  mucus  projected 
from  the  mouth  in  coughing,  hawking,  and  even  in  speaking,  contain  tubercle 
bacilli. 

In  four  (27  per  cent.)  of  the  families  now  represented  in  our  class  unsus- 
pected cases  of  tuberculosis  have  been  found  among  the  children.  The  disease 
seems  to  be  chiefly  spread  by  house  infection,  and  the  most  dangerous  are  the 
advanced  cases  with  persistent  cough  and  abundant  expectoration  who  live 
in  small,  overcrowded,  ill-ventilated,  and  poorly  lighted  rooms. 

The  reason  that  the  death-rate  from  tuberculosis  is  higher  in  Boston  than 
in  Berlin  or  London  is  probably  due  to  the  fact  that  these  cities  have  had  hos- 


JOSEPH  H.   PRATT,   M.D.  65 

pitals  for  advanced  tuberculosis,  while  Boston  has  had  none,  except  for  paupers 
and  criminals. 

We  do  not  use  the  window  tent.  It  is  a  half-way  measure,  and  half-way 
measures  are  not  to  be  recommended  in  fighting  tuberculosis.  Doubtless  a 
patient  in  a  properly  constructed  window  tent  gets  fresh  air  at  night,  but  in 
the  morning  and  evening  it  will  be  almost  inevitable  that  precious  hours  are 
lost  in  the  house  that  would  have  been  spent  in  the  open  air  if  his  bed  had  been 
out-of-doors.    Furthermore,  the  window  tent  does  not  prevent  house  infection. 

The  Rest  Treatment. — The  chief  reason  that  so  many  of  our  moderately 
advanced  cases  have  recovered  seems  to  lie  in  the  fact  that  we  have  insisted  on 
absolute  rest  in  every  instance.  Even  in  cases  without  fever  rest  in  the  recum- 
bent position  is  continued  until  symptoms  of  active  disease  have  disappeared. 
I  find  less  diflficulty  in  keeping  a  patient  quiet  all  the  time  than  half  the  time. 
The  rest  treatment  simplifies  wonderfully  the  management  of  the  case.  It 
saves  the  patient  from  many  dangers.  Each  patient  is  provided  with  a  com- 
fortable canvas  reclining  chair.  The  friendly  visitor  at  her  first  visit  selects 
the  exact  spot  out-of-doors  where  the  cot  bed  and  chair  are  to  be  placed.  The 
chair  must  not  be  moved  without  permission.  Many  of  the  members  spend 
the  greater  part  of  the  day  on  their  cot  beds.  This  is  encouraged.  The  pa- 
tients are  never  allowed  to  take  any  of  the  prescribed  rest  in  a  sitting  position 
or  in  any  form  of  rocking-chair.  No  sewing  or  other  hand  work  is  allowed, 
and  only  a  moderate  amount  of  reading.  The  ''  cure"  consists  simply  in  keep- 
ing in  the  recumbent  posture  all  the  time,  except  members  free  from  fever  are 
allowed  to  dress  themselves  and  to  take  their  meals  at  the  table. 

The  members  do  not  find  the^  enforced  hours  of  rest  irksome.  It  is,  of 
course,  hard  to  keep  quiet  for  the  first  week  or  two  of  treatment — much  harder 
for  some  than  for  others.  But  the  rest  habit  is  soon  acquired.  In  the  past 
year  not  a  single  member  has  begged  me  for  exercise.  It  is  rare,  indeed,  that 
they  ask  for  it  after  the  treatment  is  fairly  begun.  'Our  experience  supports 
the  opinion  of  the  lady  quoted  by  Benson  in  his  "Upton  Letters,"  who  main- 
tained that  the  recumbent  posture  was  conducive  to  cheerfulness.  Resting 
in  the  open  air  seems  to  keep  up  the  muscle  tone,  for  when  walking  is  finally 
allowed,  the  amount  can  be  rapidly  increased  without  tiring  the  patient.  At- 
tending the  weekly  meeting  of  the  class  involves  considerable  exertion  and 
gives  us  a  measure  of  the  gain  in  strength.  No  one  with  persistent  fever  is 
allowed  to  attend  the  class.  When  applications  for  membership  are  received 
from  consiunptives  with  considerable  fever,  they  are  told  to  place  their  bed 
out-of-doors  and  remain  absolutely  at  rest  until  their  temperature  is  normal. 
The  promise  is  held  out  to  them  that  they  will  be  taken  into  the  class  when 
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their  fever  leaves.  Four  months  ago  a  man  with  advanced  phthisis  and  high 
fever  vv^ished  to  join  the  class.  I  sent  him  to  bed.  The  friendly  visitor  called 
and  gave  the  usual  instruction  to  him  and  his  family  and  left  a  record  book. 
At  the  end  of  a  month  his  temperature  had  become  normal  and  he  was  per- 
mitted to  attend  a  class  meeting.  He  lived  at  the  top  of  a  steep  hill.  On  re- 
turning home  from  his  visit  to  me  on  the  day  he  began  treatment  he  had  diffi- 
culty in  climbing  the  hill  and  reached  the  top  exhausted.  After  spending  a 
month  in  bed  he  found,  after  starting  for  the  class  meeting,  that  he  had  for- 
gotten his  record  book.  He  climbed  the  hill  and,  to  his  delight,  the  ascent 
was  no  longer  difl&cult  and  exhausting.  He  gained  seven  pounds  during  that 
month  in  bed.  I  realize  that  the  effort  of  making  the  weekly  visit  to  the  class 
is  in  some  cases  tiring  and  of  itself  injurious,  but  in  the  majority  of  cases  the 
mental  uplift  seems  to  more  than  compensate  for  the  harm  wrought  by  the 
expenditure  of  strength.  In  exceptional  instances  members  are  permitted  to 
attend  the  class  only  every  other  week. 

Food. — Milk  forms  the  basis  of  the  diet  in  all  the  cases.  Of  course,  many 
say  when  they  enter  the  class  that  they  are  unable  to  take  milk.  It  is  usually 
an  easy  task  to  prove  they  are  mistaken.  Milk  is  nutritious,  it  is  easily  di- 
gested, and  it  is  cheap.  Most  of  the  members  take  two  quarts,  a  few,  three 
quarts,  a  day.  Olive  oil  is  taken  after  every  meal.  Many  object  to  the  taste 
of  cottonseed  oil,  so  that  its  use  has  been  largely  abandoned.  As  the  tastes 
of  different  races  are  so  different,  we  have  allowed  them  great  freedom  in  se- 
lecting their  food.  We  insist  that  they  shall  take  plenty  of  milk,  considerable 
fat  in  some  form,  and  fresh  fruit. 

The  record  book  is  the  invention  of  Dr.  C.  L.  Minor,  of  Asheville,  N.  C, 
and  is  an  essential  part  of  the  class  method.  The  patient  records  his  tem- 
perature, his  pulse-rate,  the  food  he  eats,  and  every  other  detail  of  the  daily 
life.  He  is  required  to  enter  in  this  diary  the  number  of  hours  he  is  out-of- 
doors  and  the  amount  of  milk  he  drinks.  The  book  is  inspected  by  the  friendly 
visitor  at  every  visit  and  by  the  physician  at  the  weekly  meeting.  In  my  ex- 
perience I  have  never  found  that  keeping  the  records  leads  to  introspection 
or  depression  of  spirits.  It  is  a  great  aid  in  carrying  out  the  details  of  treat- 
ment. The  members  take  pride  in  keeping  neat  records.  It  encourages  the 
members  to  persevere. 

The  Weekly  Meeting. — This  is  the  distinctive  feature  of  the  class  sys- 
tem. It  is  held  every  Friday  in  a  large  cheerful  room  at  the  Massachusetts 
General  Hospital.  The  class  meeting  is  a  pleasant  social  hour  for  the  mem- 
bers. One  confided  to  the  friendly  visitor  that  the  meeting  was  her  weekly 
picnic.     Made  up  as  our  membership  is  of  widely  different  races  and  different 
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sects,  they  have  a  common  bond  in  a  common  disease.  A  fine  spirit  of  cama- 
raderie has  been  developed.  They  never  discuss  their  symptoms,  and  are 
almost  invariably  in  good  spirits.  Frequently  our  graduates  drop  in  at  the 
meeting  to  get  weighed  and  to  greet  their  old  associates.  The  members  are 
weighed  each  week  and  their  pulse  and  temperature  taken  by  the  friendly 
visitor,  assisted  by  one  of  the  senior  members.  The  greatest  gains  in  weight 
are  posted  conspicuously  each  week  on  the  blackboard,  and  the  member  who 
remains  out-of-doors  the  greatest  number  of  hours  during  the  month  has  his 
record  exhibited.  This  stimulates  a  spirit  of  healthy  emulation.  One 
patient  was  out-of-doors  seven  hundred  and  six  hours  in  a  month,  an  average 
of  nearly  twenty-three  out  of  the  twenty-foxir.  Some  of  the  sickest  members 
gain  this  distinction.  The  favorable  cases  that  are  making  rapid  progress 
toward  recovery  infuse  a  spirit  of  hope  in  all. 

After  the  strength  of  the  member  has  been  tested  and  increased  by  care- 
fully prescribed  amounts  he  is  graduated  and  allowed  to  work.  Home  treat- 
ment has  one  advantage  over  the  sanatorium  in  the  fact  that  if  health  has  been 
regained  by  leading  the  out-of-door  life  at  home,  it  is  easy  to  keep  up  the  hy- 
gienic habits  after  recovery.  A  place  for  sleeping  out-of-doors  and  a  reclining 
chair  for  resting  in  the  recumbent  posture  are  still  available.  Our  graduates 
continue  to  sleep  out-of-doors  or  with  their  heads  in  open  windows. 

Medicine. — Very  few  drugs  have  been  given.  With  the  patient  resting  in 
the  open  air,  cough  and  toxic  symptoms  quickly  diminish,  so  that  medicines 
are  rarely  needed.  Although  they  take  large  quantities  of  food,  indigestion  is 
rare.  The  use  of  Priessnitz's  chest  compresses  for  cough  or  pleuritic  pains 
is  a  routine  procedure.  Tuberculin  has  been  used  in  many  of  the  cases.  The 
three  cases  of  far-advanced  tuberculosis  that  recovered  were  treated  with  old 
tuberculin  for  months. 

Day  Camps. — The  success  of  the  Parker  Hill  Day  .Sanatorium  and  of  the 
day  camp  maintained  by  the  House  of  the  Good  Samaritan  will  be  described  by 
Mr.  A.  M.  Wilson  and  Dr.  A.  K.  Stone.  Experience  has  shown  that  excellent 
results  can  be  obtained  in  these  day  camps.  Quite  a  number  of  our  members 
enjoyed  the  privileges  of  the  Parker  Hill  Sanatorium.  The  good  food  furnished, 
the  cool  shade  of  the  trees,  and  the  pleasant  company  more  than  compensate 
in  most  afebrile  cases  for  the  exertion  of  traveling  to  and  from  the  camp.  An 
ideal  location  for  a  camp  would  be  the  grounds  of  a  large  hospital  situated  in 
the  heart  of  the  city,  such  as  the  Massachusetts  General,  the  Bellevue,  the  Penn- 
sylvania, or  the  Johns  Hopkins.  Camps  in  connection  with  hospitals  can  be 
maintained  at  small  expense,  as  has  been  proved  by  Dr.  Stone  and  Dr.  Floyd  at 
the  House  of  the  Good  Samaritan  in  the  city  of  Boston.     In  southern  cities  a 
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summer  day  camp  in  connection  with  tuberculosis  classes  will  be  found  well- 
nigh  indispensable.  The  heat  of  mid-day  on  the  little  porches  and  in  the  little 
confined  spaces  in  the  rear  of  the  houses  of  East  Baltimore,  for  instance,  will 
be  intolerable,  and  the  patients  will  probably  be  forced  into  the  houses  unless 
a  day  camp  is  established  in  some  airy,  open  spot  where  the  members  can  take 
the  rest  treatment  under  the  shade  of  trees. 

Other  Classes. — In  Boston  and  vicinity  at  least  four  other  tuberculosis 
classes  have  been  organized.  The  Suburban  and  the  Arlington  Street  Church 
classes  have  abready  been  mentioned.  In  addition  to  these  are  the  Cambridge 
Tuberculosis  Class  and  one  started  by  the  Mount  Sinai  Dispensary,  intended 
especially  for  Jewish  patients  who  cannot  speak  English.  In  January,  1906, 
a  class  was  formed  in  Providence  by  Dr.  F.  T.  Fulton.  Within  the  past  six 
months  classes  have  been  organized  by  Dr.  W.  L.  Niles  in  New  York,  by  Dr. 
David  Riesman  in  Philadelphia,  Dr.  F.  J.  Ripley  in  Brockton,  Dr.  C.  Dencker 
in  Baltimore. 

The  class  method  has  proved  to  be  economical  and  efficient.  It  is  hoped 
that  classes  will  be  established  in  cities  where,  at  the  present  time,  no  systematic 
effort  is  being  made  to  cure  consumption.  But  it  must  ever  be  borne  in  mind 
by  those  in  charge  of  the  classes  that  the  necessary  conditions  in  the  treatment 
of  pulmonary  tuberculosis  are,  as  Dr.  Osier  has  said,  "rigid  regimen,  a  life 
of  rules  and  regulations,  a  dominant  will  on  the  part  of  the  doctor,  willing 
obedience  on  the  part  of  the  patients  and  friends" — ^without  these  and  without 
the  spirit  of  the  living  creature  within  the  wheels  the  system  will  fail. 

DISCUSSION  ON  DR.  PRATT'S  PAPER 

Mr.  Alexander  M.  Wilson,  Boston :  We  are  certainly  under  a  great  obli- 
gation to  Dr.  Pratt  for  his  demonstration  of  a  method  of  treating  successfully 
the  tuberculous  in  their  own  homes.  I  have  watched  his  "class"  with  the 
greatest  interest  from  the  beginning,  and  have  always  felt  that  he  has  developed 
a  scheme  that  will  go  far  toward  solving  the  problem  of  caring  for  the  vast 
numbers  of  consumptives  who  cannot  be  provided  for  in  sanatoria. 

Sanatoria  for  early  cases  we  must  have  and  in  increasing  number,  and  hos- 
pitals for  the  care  of  advanced  cases,  but  along  with  our  agitation  for  increased 
institutional  provision  for  patients  should  go  the  perfecting  of  the  tuberculosis 
clinic  for  the  cases  for  which  adequate  institutional  facilities  cannot  be  pro- 
vided for  years  to  come;  and  the  home- class  method  is  the  last  and  best  devel- 
opment of  the  tuberculosis  clinic. 

The  tuberculosis  clinic  had  already  demonstrated  its  usefulness  in  awaken- 
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ing  special  interest  in  tuberculosis,  in  discovering  cases  that  would  not  have 
appeared  at  the  usual  clinics,  and  in  teaching  and  enforcing  prophylactic 
measures;  but  Dr.  Pratt  has  rendered  the  tuberculosis  movement  a  distin- 
guished service  by  developing  a  method  whereby  the  tuberculosis  clinic  may 
take  its  place  beside  the  sanatorium  in  the  successful  treatment  of  consumptives. 
The  mistake  should  not  be  made,  however,  of  assuming  that  the  adoption  of 
his  system  of  class  organization  and  card  forms  is  enough  in  itself,  and  that 
cures  will  follow  as  a  matter  of  course.  One  only  needs  to  have  attended  one 
of  the  meetings  of  any  of  the  Boston  classes  to  be  disabused  of  that  notion. 
The  successful  class  requires,  on  the  part  of  the  physician,  unusual  devotion, 
that  attention  to  detail  which  spells  genius,  a  personality,  to  begin  with,  that 
will  compel  respect  and  obedience,  and  an  optimism  that  cannot  be  crushed. 
The  only  limitation  to  the  general  adoption  of  the  class  method  will  be  the 
scarcity  of  inspired  leaders. 

The  day  camp  is  another  method  of  attacking  the  problem  of  the  care  of 
the  tuberculous  who  remain  at  home.  The  first  of  these  to  be  established 
was  in  Berlin  in  1900,  rapidly  followed  by  others  in  that  city  and  throughout 
the  empire,  so  that  there  are  fifty  such  camps  in  Germany  today. 

The  usual  method  abroad  is  to  secure  the  allotment  of  two  or  three  acres 
in  a  public  forest  reserve,  easily  accessible  to  a  large  city,  and  to  care  for  100 
to  150  patients  daily  through  the  summer  months.  Invalids  and  convales- 
cents from  other  diseases  are  taken  as  well  as  the  tuberculous.  Men,  women, 
and  children  are  cared  for  in  separate  camps.  In  the  camps  for  children 
teachers  are  provided  by  the  department  of  education.  The  cost  of  construc- 
tion varies  from  5000  to  10,000  Marks,  and  the  cost  of  maintenance  is  small. 

The  first  camp  of  this  type  in  America  was  opened  on  Parker  Hill,  Boston, 
in  the  summer  of  1905.  By  a  curious  coincidence  this  camp  opened  just  three 
days  after  the  first  patient  was  admitted  to  Dr.  Pratt's  class.  The  establish- 
ment of  such  a  camp  had  been  considered  for  more  than  a  year  by  the  Boston 
Association  for  the  Relief  and  Control  of  Tuberculosis,  the  chief  obstacle  in 
the  way  being  the  difficulty  of  securing  a  proper  site.  The  Metropolitan  Park 
Commission  was  importuned  in  vain  for  a  small  allotment  from  the  15,000 
acres  of  park  lands  imder  its  jurisdiction.  Finally  a  piece  of  ground  was  se- 
cured in  the  heart  of  the  city,  but  on  a  high  hill  where  there  was  entire  freedom 
from  smoke  and  dust.  The  trustees  of  the  R.  B.  Brigham  Estate  controlled 
this  land,  which  they  had  bought  as  the  site  for  a  hospital  for  chronic  invalids, 
for  which  an  estate  of  several  million  dollars  has  been  left  in  trust.  An  old 
apple  orchard  offered  the  needed  shade,  and  a  lawn  at  its  side  gave  room  for 
tents  and  kitchen.    During  the  season,  or  from  the  middle  of  May  to  the  first 
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of  November,  patients  come  from  their  homes  each  morning  by  street- cars  to 
Roxbury  Crossing,  where  several  trolley  lines  converge,  and  from  there  are 
carried  in  a  park  wagon,  seating  fourteen,  to  the  top  of  Parker  Hill,  a  distance 
of  three-quarters  of  a  mile,  involving  an  ascent  of  about  two  hundred  feet. 
The  first  trip  of  the  wagon  starts  at  8  a.  m.,  and  at  lo  o'clock  all  the  patients 
are  at  the  camp.  When  all  are  assembled,  a  luncheon  of  bread,  milk,  and 
eggs  is  served,  after  which  the  morning  is  spent  reclining  on  chairs  in  the 
shade.  At  noon  a  substantial  dinner  is  served  in  a  large  army  mess  tent,  and 
at  3.30  p,  M.  another  luncheon  of  milk  and  eggs  is  given.  The  afternoon  is 
spent  as  in  the  morning,  reclining  on  chairs  or  couches,  reading,  playing  cards, 
and  other  light  games,  or,  in  the  case  of  the  women,  sewing  or  knitting.  The 
return  home  begins  about  5  p.  m. 

The  life  at  the  camp  is  regulated  by  the  physician  in  charge,  who  keeps 
careful  record  of  weight,  temperature,  respiration,  and  pulse,  and  makes  fre- 
quent chest  examinations.  Nurses  are  in  attendance  to  assist  in  securing  to 
each  patient  all  the  benefit  that  can  come  from  good  food  and  fresh  air.  Paper 
handkerchiefs  and  sputum  boxes  are  provided,  and  scrupulous  care  is  exer- 
cised to  observe  all  precautions  in  sterilizing  dishes,  towels,  and  other  arti- 
cles used  by  the  patients  at  the  camp. 

The  equipment  of  this  camp,  accommodating  seventy-five  patients  daily 
through  the  summer  months,  consists  of  a  20  by  50  foot  army  mess  tent  with  board 
floor.  Tables  of  light  pine,  12  by  2.8  feet,  are  covered  with  oilcloth  and  rest  on 
adjustable  supports  so  that  they  may  be  stacked  in  one  end  of  the  tent,  leaving 
room  for  the  patients  to  gather  under  the  shelter  of  the  canvas  during  a  rain.  A 
rough  board  shack,  33  by  12  feet,  contains  kitchen  and  pantry,  with  range, 
water-heater,  refrigerator,  and  the  appropriate  dishes  and  utensils.  Wall 
tents  10  by  12  feet  are  provided — one  as  an  office  for  the  matron,  one  for  the 
physician's  use,  one  with  couches  as  a  rest  tent  for  the  women,  another  for 
men,  and  one  for  the  night  watchman.  Separate  water-closets  for  men  and 
women  are  built  of  rough  boards  and  connected  with  the  street  sewer. 

Patients  are  required  to  take  morning  baths  at  home,  and  no  bathing 
facilities  are  provided  at  the  camp.  Hand  basins  filled  at  a  faucet  outside  the 
kitchen  are  placed  on  benches  under  the  tree.  Comfortable  reclining  chairs 
are  provided  for  all,  and  blankets  for  use  on  the  cool  days  in  the  fall.  The  en- 
tire cost  of  equipping  the  Parker  Hill  camp  was  $1427.30. 

The  staff  consists  of  a  physician  and  any  assistants  he  can  secure,  who  are 
in  attendance  usually  for  two  or  three  hours  in  the  forenoon,  a  nurse  who  acts 
as  matron  and  chief  executive  of  the  camp  and  who  is  responsible  for  the  pur- 
chasing of  all  supplies,  an  assistant  nurse,  a  cook,  cook's  helper,  and  a  night 
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watchman.  The  night  watchman  is  a  trusted  patient  who  secures  almost 
ideal  sanatorium  treatment  by  sleeping  in  a  tent  with  the  walls  lifted.  The 
entire  staff  takes  all  meals  at  the  camp;  the  patients  take  dinner  and  two 
luncheons  with  milk  ad  libitum.  The  cost  of  maintenance  in  the  season  of 
1905  was  $0,638  per  patient  per  day,  distributed  as  follows: 

Food,  coal,  and  medical  supplies $0,317 

Transportation  by  carriage  to  top  of  Parker  Hill 0.093 

Salaries  of  nurses  and  attendants 0.147 

Office  expenses,  printing,  postage,  etc 0.047 

Repairs  and  renewals 0.034 

Total $0,638 

Patients  in  all  stages  of  the  disease  are  received  for  treatment  except  those 
who  are  found  to  be  harmed  by  the  travel  to  and  from  the  camp.  Many  who 
are  awaiting  admission  to  the  State  Sanatorium  at  Rutland  are  cared  for  in 
the  interval  at  the  camp.  Others  who  are  borderline  cases  when  examined 
for  Rutland  are  placed  under  observation  at  the  camp,  and  if  unfavorable 
symptoms  disappear,  are  taken  to  the  sanatorium.  Thus  the  camp  does  not 
compete  with  the  sanatorium  but,  rather,  supplements  it,  making  no  effort  to 
retain  a  patient  for  the  sake  of  making  a  record  of  cures.  Accordingly,  the 
results  actually  shown  of  several  "arrests"  and  marked  improvement  in  a 
large  majority  of  cases  are  the  more  creditable  when  it  is  remembered  that 
this  is  accomplished  with  patients  that  no  sanatorium  would  treat. 

The  value  of  the  camp  in  educating  a  large  number  of  advanced  patients 
who  are  to  remain  at  home,  and  in  changing  the  habits  of  life  of  the  patient's 
family,  is  inestimable. 

Neither  the  day  camp  nor  the  home  class  equals  the  sanatorium  in  the 
supervision  they  afford  of  the  entire  life  of  the  patient,  but  each  is  recommended 
by  its  cheapness  for  a  work  that  needs  to  be  done  for  the  patients  who  will 
not  or  cannot  go  to  a  sanatorium.  In  the  last  analysis  the  greatest  value  of 
each  of  these  methods  lies  doubtless  in  its  service  of  education  and  prevention. 

Dr.  Walter  L.  Niles,  New  York :  Last  November,  while  in  Boston,  I  had 
the  good  fortvme  to  meet  Dr.  Pratt  and  see  his  tuberculosis  class,  as  well  as 
some  of  his  graduates,  and  I  was  so  deeply  impressed  by  his  methods  and  re- 
sults that  immediately  upon  returning  home  I  began  to  make  plans  for  start- 
ing a  similar  class  in  New  York.  Again  I  was  fortunate  in  soon  finding  a 
young  woman  who  volunteered  her  services  as  "friendly  visitor"  and  in  secur- 
ing financial  backing  from  Christ  Church,  which  is  affiliated  with  the  Brick 
Presbyterian  Church.     So,  on  November  28,  1906,  the  Christ  Church  Tuber- 
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culosis  Class  was  started,  with  an  initial  membership  of  five,  all  of  the  members 
being  referred  to  us  by  the  visiting  nurse  employed  by  the  chvurch. 

Christ  Church  is  located  on  West  Thirty-sixth  Street,  between  Ninth  and 
Tenth  Avenues,  in  the  heart  of  the  crowded  west-side  tenement  district,  where 
the  population  is  largely  German  and  Irish,  All  of  our  original  patients  lived 
in  the  immediate  vicinity  of  the  church,  and  we  have  since  restricted  the  mem- 
bership to  within  a  radius  of  about  one-half  mile.  This  was  because  there 
are  many  suitable  cases  nearby  and  the  time  which  the  friendly  visitor  saves 
in  traveling  can  be  devoted  to  the  class. 

The  general  plan  of  the  class  is  exactly  like  that  of  Dr,  Pratt's,  but  there 
are  many  obstacles  in  the  way  of  conducting  home  sanatorium  treatment  in 
New  York,  and  I  have  been  compelled  to  make  some  modifications  in  the 
regime.  The  most  important  is  that  none  of  our  members  sleep  out-of-doors. 
There  are  no  yards,  verandas,  or  arch-ways  which  any  of  them  could  utilize 
for  that  purpose,  I  hope  to  get  some  of  them  sleeping  in  tents  on  the  roof, 
but  it  has  been  impossible  as  yet.  This  led  me  to  adopt  the  term,  "  hours  in 
the  open  air"  in  place  of  "hours  out-of-doors,"  the  former  including  hours 
actually  out-of-doors,  usually  on  the  roof,  and  hours  in  a  room  with  all  windows, 
usually  two,  open.  They  are  required  to  be  in  the  open  air  all  of  the  time 
except  when  bathing  and  eating.  Nine  and  one-half  hours  is  the  average  time 
spent  out-of-doors,  and  twenty-two  hours  is  the  average  total  in  the  open  air. 
This  is  often  brought  up  to  twenty-three  hours,  and  occasionally  to  twenty- 
four.  Most  of  our  members  have  been  comparatively  ignorant,  one  or  two 
stupid,  and  all  have  been  very  poor,  requiring  considerable  financial  aid  in 
every  instance.  We  not  only  direct  them  what  to  get  and  what  to  do,  but  see 
that  they  have  and  do  everything  necessary. 

The  weekly  meetings  of  the  class  seem  to  me  to  be  a  very  important  part 
of  the  scheme.  We  allow  our  members  to  sit  by  themselves  for  about  a  half- 
hour  before  the  physician  arrives,  and  compare  notes.  They  become  intensely 
interested  in  each  other  and  see  the  results  which  are  being  obtained  by  the 
methods  which  they  are  carrying  out,  and  one  or  two  enthusiastic  members 
can  do  an  immense  amount  of  good  in  stimulating  the  others  to  continued 
efforts.  Everything  possible  is  done  to  encourage  a  spirit  of  rivalry  by  com- 
paring their  weight  and  open-air  charts,  and  especially  commending  those 
who  have  done  best.  If  the  progress  has  not  been  satisfactory  in  any  given 
case,  some  definite  cause  is,  if  possible,  assigned,  and  the  patient  is  instructed 
how  to  improve  upon  his  previous  methods.  Another  advantage  of  the  class 
system  which  I  believe  to  be  of  considerable  importance  is  in  combating  the 
neurasthenia  which  is  such  a  large  factor  in  many  cases,  and  I  know  of  no 


JOSEPH  H.   PRATT,   M.D.  73 

better  method  of  accomplishing  this.  We  take  plenty  of  time  to  listen  to  all 
tales  and  explain  away  the  neurasthenic  ideas  as  far  as  possible,  and  in  this 
we  are  greatly  aided  by  the  patients  who  have  made  good  progress.  A  word 
from  them  is  often  of  more  value  than  anything  the  physician  or  friendly 
visitor  can  say. 

New  members  usually  require  daily  visits  by  the  visitor  for  about  two 
weeks,  the  time  being  spent  in  teaching  them  how  to  live  the  antituberculous 
life,  how  to  take  and  record  their  clinical  observations,  and  in  becoming  ac- 
quainted with  all  the  details  of  their  daily  domestic  life.  After  this  two  or 
three  visits  weekly  are  usually  sufficient.  The  visitor  is  not  so  much  a  nurse 
as  a  friend  in  whom  the  members  can  confide  their  troubles  and  worries  and 
who  relieves  them  of  their  mental  as  well  as  physical  burdens.  They  will 
often  do  for  a  friend  what  they  would  do  for  no  other  reason.  My  friendly 
visitor  has  averaged  130  calls  per  month. 

At  first  I  admitted  patients  in  any  stage  of  the  disease  if  they  were  able  to 
attend  the  meetings,  but  I  now  believe  it  was  a  mistake,  and  shall  restrict  future 
membership  to  incipient  and  moderately  advanced  cases  with  a  fair  prognosis. 
Our  class  now  numbers  ten  members,  consisting  of  three  men,  six  women,  and 
one  little  girl  seven  years  old  whose  mother  is  also  in  the  class,  and  from  whom 
the  girl  probably  contracted  the  disease  by  sleeping  with  her.  We  have  gradu- 
ated none  as  yet,  though  there  are  five  whom  I  hope  to  graduate  soon.  They 
are  classified  as  follows:  Incipient  two,  both  of  whom  are  apparently  cured. 
Moderately  advanced  five,  one  being  arrested  and  four  improved.  Far  ad- 
vanced three,  all  of  whom  are  arrested,  thus  giving  a  total  of  two  apparently 
cured,  four  arrested,  and  four  improved. 

All  of  the  patients  have  taken  at  least  two  quarts  of  milk  daily,  and  several 
three  quarts  each  day.  I  have  not  insisted  upon  their  having  eggs,  but  most 
of  them  have  had  three  to  six  daily.  They  have  received  practically  no  medi- 
cation except  three,  to  whom  I  am  giving  tuberculin. 

The  necessary  money  has  been  raised  by  subscription  coming  from  many 
sources,  and  most  of  it,  I  believe,  would  never  have  been  devoted  to  the  cause 
of  tuberculosis  or,  perhaps,  to  any  other  charity.  This  plan  makes  a  strong 
appeal  to  most  people,  as  they  can  see  definite,  specific  results. 

The  demands  upon  our  funds  have  been  many.  We  have  helped  pay  rent, 
for  moving  into  better  rooms,  for  clothing,  for  aid  in  housework  and  washing, 
as  well  as  for  miUc  and  eggs.  The  total  expenses  to  May  ist  have  been  $759.34. 
Excluding  one  patient  in  whom  there  has  been  special  interest  and  for  whom 
we  have  received  special  contributions,  the  average  monthly  cost  per  patient 
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has  been  $10.69,  with  a  minimum  of  $4.15  and  a  maximum  of  $16.36.  The 
average  monthly  cost  for  milk  and  eggs  for  each  patient  has  been  $4.39,  and 
we  have  paid  an  average  of  $3.71  each  month  for  work  in  their  homes. 

The  news  of  such  an  undertaking  quickly  spreads  through  a  tenement 
district,  and  we  have  had  many  suspected  cases  referred  to  us  by  class  mem- 
bers and  their  friends.  These  people  are  always  allowed  to  be  present  at  the 
class  meeting  before  they  are  examined.  We  have  placed  some  of  them  in 
suitable  institutions,  and  I  believe  we  have  gotten  hold  of  them  easier  than  if 
they  had  had  only  the  dispensaries  to  go  to.  Of  course,  most  of  those  referred 
to  us  were  not  tuberculous,  but  by  coming  to  the  class,  they  gain  many  new 
ideas  in  regard  to  tuberculosis  which  they  will  remember  and  talk  over  with 
their  friends.  We  have  also  taken  a  few  suspected  cases  into  the  class  tem- 
porarily and  given  them  diagnostic  doses  of  tuberculin. 

The  advantages  of  the  "home  sanatorium"  treatment  seem  to  me  to  be  as 
follows: 

1.  Providing  a  satisfactory  method  of  treatment  for  a  large  number  of 
tuberculous  who  at  the  present  time  cannot  be  treated  in  institutions. 

2.  Providing  a  satisfactory  method  of  treatment  at  a  minimum  of  cost. 

3.  Detailed  supervision  of  a  small  number  of  patients  by  physician  and 
visitor  results  in  accurate  attention  to  details  and  consequently  more  satis- 
factory results. 

4.  Being  cured  or  improved  in  their  homes,  patients  are  more  likely  to  re- 
main so,  as  they  have  learned  to  adapt  the  antituberculous  life  to  their  sur- 
roundings and  will  continue  it. 

5.  It  does  not  break  up  the  home,  which  is  so  often  necessary  when  patients 
are  sent  away. 

6.  Observation  of  cases  is  continued  for  a  long  time,  and  they  are  not  re- 
quired to  return  to  heavy  work  as  soon  as  arrested,  but  are  gradually  brought 
back  to  their  limit  of  activity. 

7.  Because  of  the  example  which  friends  and  neighbors  of  the  patients  see, 
as  well  as  hear  about,  a  wider  and  more  impressive  dissemination  of  knowl- 
edge regarding  tuberculosis  results. 

The  only  possible  disadvantage  which  I  can  see  is  that,  by  remaining  at 
home,  patients  might  be  subjected  to  worries  and  cares  which  they  would  not 
have  to  contend  with  in  an  institution.  To  relieve  patients  of  such  obstacles 
to  recovery,  however,  is  the  special  function  of  the  friendly  visitor,  and  a  com- 
petent one  can,  I  believe,  more  than  counterbalance  any  possible  objection  on 
that  score. 
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Dr.  Arthur  K.  Stone,  Boston :  The  fundamental  thing  in  the  care  of 
tuberculosis  patients  is  the  wise,  constant,  and  persistent  supervision  of  their 
daily  life. 

The  House  of  the  Good  Samaritan  during  the  past  year  has  tried  a  success- 
ful experiment  in  the  care  of  the  ambulatory  cases  of  tuberculosis. 

The  physicians  of  this  hospital  urged  this  plan  upon  their  trustees  in  their 
report  for  the  year  1904,  and  it  was  finally  undertaken  ten  months  after  the 
completion  of  the  new  hospital,  or  in  May,  1906. 

The  House  of  the  Good  Samaritan  has  a  fine  new  building  with  accommo- 
dations for  forty-three  patients.  It  is  situated  on  a  plot  of  ground  of  about  an 
acre  in  extent.  The  south  side  of  the  building  is  away  from  the  street  and 
faces  vacant  land.  On  this  side  of  the  hospital  we  arranged  to  have  twenty- 
five  women  with  tuberculosis  come  each  day,  Sundays  excepted,  at  nine,  and 
remain  until  five  in  the  afternoon.  A  nurse  is  on  hand  who  devotes  her  whole 
time  to  their  supervision,  recording  their  temperature,  pulse,  and  respirations, 
watching  their  general  appearance,  and  noting  their  appetite.  They  have 
three  meals — one  at  10  a.  m.,  of  milk  and  bread  and  butter;  at  noon  the  regular 
dinner,  served  in  the  hospital;  at  4  o'clock  another  lunch  of  bread  and  butter 
and  milk. 

At  home  they  are  expected,  in  addition,  to  have  breakfast  and  supper  with 
their  families.  Two  hours  of  absolute  rest  are  enforced  on  everybody  after 
the  dinner. 

Sundays  the  nurse  visits  at  their  homes  and  finds  out  about  the  families 
and  the  patient's  home  quarters.  Some  sleep  on  the  roofs  or  balconies,  others 
are  in  as  good  rooms  and  with  as  much  ventilation  as  their  surroundings  afford. 
If  their  rooms  are  totally  unfit,  they  are  urged  to  move  and  a  new  tenement  is 
found.  They  are  visited  as  often  as  their  condition  seems  to  need.  Further, 
Dr.  Floyd  visits  the  patients  at  the  hospital  every  .day,  talks  with  them,  gives 
advice,  and  makes  examinations,  etc.,  for  the  records.  The  discharged  pa- 
tients report  at  least  every  two  weeks. 

The  advantages  are  the  daily  supervision  of  both  doctor  and  nurse,  the 
more  constant  control  of  the  patient  seen  every  day  over  one  seen  each  week, 
and  the  certainty  that  each  patient  gets  a  fau:  amount  of  food  and  spends  the 
day  out-of-doors. 

The  disadvantage  is  the  daily  journey  to  and  from  the  hospital,  which  we 
are  trying  to  minimize  by  having  the  patients,  as  far  as  possible,  come  from  the 
immediate  vicinity. 

The  cost  of  the  experiment  has  been  thirty-three  cents  a  day  for  each  pa- 
tient.   This  is  practically  the  cost  of  the  food  consumed  and  the  wages  paid 
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to  a  nurse  and  an  extra  maid  who  assists  the  hospital  cook.  No  other  addi- 
tions to  the  original  hospital  sta£E  were  found  necessary. 

The  primary  cost  of  changes  in  the  hospital  and  the  equipment  were  fur- 
nished by  a  special  donation,  and  are  consequently  not  included  in  this  cost  of 
thirty-three  cents  per  day,  which  is  the  actual  cost  of  the  running  expenses. 

The  patients  have  attended  each  day  throughout  the  past  eleven  months 
in  the  heat  of  the  summer,  the  cold  of  winter,  and  the  damp  disagreeable  days 
of  spring.  Very  few  are  absent  even  on  the  most  stormy  days,  and  the  camp, 
as  it  is  called,  has  proved  itself  as  much  of  a  success  in  winter  as  the  Parker 
Hill  camp  did  in  the  summer  months. 

I  feel  certain  that  this  form  of  class  work,  ingrafted  upon  a  hospital  already 
in  running  order,  can  be  more  economically  and  efficiently  run  than  any  other 
method  yet  devised.  Already  Lowell  and  Cambridge  and  Maiden  and  Fitch- 
burg  are  planning  to  follow  in  our  footsteps,  and  the  New  Municipal  of  Boston 
will  maintain  a  day  camp  as  well  as  a  dispensary,  with  visiting  nurses  in  addi- 
tion to  a  hospital  for  the  care  of  advanced  cases. 

Dr.  Pratt  has  given  us  an  account  of  his  most  inspiriting  piece  of  work, 
and  any  one  who  has  watched  its  growth  and  development  cannot  but  be  im- 
pressed with  his  wisdom  and  enthusiasm  in  the  management  of  the  cases  com- 
ing under  his  charge.  As  an  onlooker,  it  has  seemed  to  me  that  he  has  not 
laid  special  stress  upon  the  side  of  the  work  that  should  be  copied  to  the  great- 
est extent  by  other  physicians. 

Dr.  Pratt  has,  to  my  mind,  specially  shown  how  private  patients  may  be 
successfully  managed  in  their  homes.  It  is  the  general  physician  who  should 
follow  his  example.  He  has  taken  a  selected  group  of  difficult  cases,  and  by 
his  indomitable  energy  made  his  class  a  success.  If  he  can  do  this  with  such 
inferior  material,  surely  the  general  physician  can  find  inspiration  in  treating 
similar  private  cases  in  their  homes.  It  is  obvious  that  difficulties  arise  in  the 
care  of  private  patients.  They  cannot  be  disciplined  in  the  same  way  that 
charity  patients  can,  and  they  are  more  bound  by  conventions,  but,  on  the  other 
hand,  there  are  obvious  compensating  advantages.  Excepting  Dr.  Pratt, 
few  of  the  gentlemen  who  are  conducting  classes  fully  realize  how  dependent 
they  are  on  existing  institutions  for  support  and  aid.  Dr.  Pratt,  during  the 
first  summer,  had  the  class  meet  at  his  office.  At  the  end  of  the  summer  and 
the  return  of  the  residents  to  town  this  was  no  longer  feasible.  The  question 
of  proper  food-supply  perplexed  him,  and  he  sent  a  number  of  his  patients  to 
the  day  camp  run  by  the  Boston  Association  for  the  Relief  and  Control  of 
Tuberculosis.  In  the  fall  Dr.  Pratt  argued  earnestly  with  various  persons  to 
start  a  house  for  him  where  his  nurse  should  live  and  where  he  could  control 
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several  beds  for  emergencies,  a  desirable  but  also  a  costly  institution.  Most 
of  the  time  since  then  he  has  used  the  out-patient  department  of  the  Massa- 
chusetts General  Hospital,  rent  free,  for  his  meeting  place.  The  Arlington 
Church  Class,  managed  by  Dr.  Woods,  has  the  House  of  the  Good  Samaritan 
as  its  center  and  meeting  place,  also  rent  free.  The  very  successful  classes 
conducted  by  Drs.  Hawes  and  Floyd  are  a  part  of  the  out-patient  work  of  the 
Massachusetts  General  Hospital,  and  the  background  of  their  success  is  de- 
pendent on  the  existing  machinery  of  that  old  institution.  I  do  not  want  in 
any  way  to  belittle  the  so-called  "  class  system, "  only,  as  I  have  observed  it, 
it  has  seemed  to  need  rather  more  machinery  and  support  than  the  men  busy 
with  the  care  of  the  individual  patients  have  fully  realized. 

The  day  camp  that  Mr.  Wilson  has  told  about  fully  justified  any  expense 
that  may  have  been  incurred,  as  it  was  an  object-lesson  to  the  hospitals  of  the 
city  and  of  great  educational  value  to  the  whole  community. 

If  there  is  a  hospital  in  a  city  or  town  I  feel  sure  that  the  best  results  will 
be  obtained  if  it  is  used  from  the  beginning  as  the  center  for  the  care  of  tuber- 
culous patients,  either  simply  for  class  work  or  as  a  daily  out-patient  clinic, 
with  the  addition  of  food  and  daily  medical  attendance,  as  is  done  at  the  House 
of  the  Good  Samaritan. 

Dr.  Charles  L.  Minor,  Asheville :  Having  had  something  to  do  with 
this  kind  of  work,  I  would  like  to  say  a  few  words  regarding  it.  I  had  the 
privilege  of  seeing  Dr.  Pratt's  class  and  watching  his  methods,  and  I  think  he 
was  perfectly  justified  in  dwelling  upon  the  importance  of  the  personal  element 
in  connection  with  it.  The  personality  that  he  put  into  the  work  was  the  key- 
note to  his  success,  and  without  that  quality,  together  with  his  enthusiasm,  he 
would  have  failed.  It  was  a  pleasure  to  see  the  confidence  that  the  members 
of  the  class  had  in  him;  they  became  enthused  and  were  glad  to  carry  out  his 
instructions.  That  is  the  essential  feature  of  this  method  of  treatment.  The 
man  who  is  at  the  head  of  it  must  possess  the  quaUties  of  a  leader.  The  method 
is  also  feasible  in  private  practice,  and  there  the  obedience  of  our  patient  is 
just  as  essential  as  when  we  are  deaUng  with  classes.  If  you  fail  to  get  impUcit 
obedience,  give  that  patient  up;  you  will  not  help  him  and  he  will  not  help  you. 

I  would  take  issue  with  the  reader  of  the  paper  about  the  necessity  of  con- 
tinued rest  until  all  activity  of  the  disease  has  ceased.  That  "activity"  seems 
a  rather  indefinite  term.  A  normal  temperature  alone  will  not  indicate  cessa- 
tion of  activity,  because  in  many  bad  cases  we  have  no  temperature.  In  some 
cases  where  the  pulse  and  temperature  have  not  yet  fallen  to  normal,  where 
perhaps  the  temperature  goes  to  99.4°  every  afternoon,  I  think  carefully 
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graduated  exercises  are  advisable,  especially  among  the  poorer  class  of  patients 
who  need  to  build  up  muscular  force  so  that  they  can  return  to  their  work. 

Another  point  I  wish  to  refer  to  is  this:  I  have  found  that  if  a  patient's 
room  has  two — or,  better,  three — windows,  the  room  serves  very  well  to  sleep 
in  when  often  no  porch  or  roof  is  available.  A  room  with  but  a  single  window 
cannot  be  ventilated,  but  with  two  or  more  windows, .  properly  placed  and 
opened,  excellent  results  can  be  obtained.  I  remember  Dr.  Trudeau  agreed 
with  me  on  that  point  at  the  climatological  society  three  years  ago.  The  general 
impression  should  not  go  out  that  these  patients  cannot  be  treated  in  their  own 
rooms,  and  that  outdoor  sleeping  is  essential;  for  good  as  it  is,  it  is  not  essential, 
nor  always  desirable. 

Dr.  Lawrence  F.  Flick,  Philadelphia :  I  wish  to  congratulate  Dr.  Pratt 
upon  this  new  weapon  which  he  has  given  us  in  the  crusade  against  tubercu- 
losis. It  is  distinctly  unique,  and  perhaps  one  of  the  best  that  has  been  so  far 
introduced  into  the  campaign.  It  is  not  the  most  economical  weapon,  but  I 
believe  it  is  one  most  generally  applicable  if  introduced  rightly.  I  thoroughly 
agree  with  him  that  the  best  cure  of  tuberculosis  is  the  home  cure,  because  it  is 
produced  under  conditions  which  will  endure  through  life.  When  a  patient 
has  been  cured  in  a  sanatorium  or  from  home,  it  is  sometimes  a  very  difficult 
matter  to  again  teach  him  a  proper  mode  of  life  at  home  or  anywhere  else  as  a 
useful  citizen,  but  the  patient  who  has  recovered  under  home  conditions  and 
has  step  by  step  unconsciously  learned  the  right  life  to  live,  is  more  apt  to  con- 
tinue in  that  way  and  gives  the  best  results.  That  has  been  my  experience 
with  well-to-do  patients  and  with  poor  people. 

The  weapon  that  Dr.  Pratt  has  given  us  is  thoroughly  suited  for  church 
work.  I  think  it  should  be  introduced  into  every  church  in  this  country.  It 
is  peculiarly  adapted  to  the  church,  because  in  every  church  there  are  people 
who  will  be  glad  to  give  time  and  attention  to  that  kind  of  work.  Every  church 
is  in  a  position  to  start  one  or  more  of  these  classes,  and  if  that  were  done,  the 
tuberculous  members  of  the  community  would  soon  be  well  taken  care  of. 

As  a  matter  of  economy  there  are  cheaper  methods.  The  dispensary 
method  of  treatment  can  be  carried  on  at  a  cost  of  nine  cents  per  patient  per 
day.  At  the  Phipps  Institute  in  Philadelphia  dispensary  work  has  been  carried 
on  for  four  years.  The  cost  of  the  work  there,  covering  about  4500  patients 
over  a  period  of  iour  years,  is  about  nine  cents  per  patient  per  day.  This  in- 
cludes milk  for  those  who  cannot  buy  milk,  preventive  measures,  supplies, 
instruction,  medical  attendance,  and  supervision.  We  give  from  one  to  four 
quarts  of  milk  per  day  to  those  patients  who  cannot  buy  their  own  milk.  We 
are  not  called  upon  to  help  more  than  about  30  per  cent,  of  the  patients  with 
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milk,  but  we  supply  all  with  paper  napkins,  spit  cups,  and  all  that  appHes  to 
the  prevention  of  the  disease.  Most  of  the  patients  are  inspected  once  a  week 
or  once  in  two  weeks. 

I  am  glad  to  see  a  contrast  of  expenses  in  these  various  methods  of  treat- 
ing tuberculosis,  namely,  the  dispensary  method,  the  class  method,  and  the 
day  camp  method,  brought  out  here.  They  are  all  better  than  the  sanatorium 
method  for  taking  care  of  the  masses.  I  wish  to  refer  to  one  other  method, 
and  that  is  the  hospital  method  for  dying  cases,  where  the  patient,  during  the 
last  two  months,  or  during  the  most  contagious  stage  of  the  disease,  is  under 
absolute  control — a  most  important  factor  in  the  prevention  of  tuberculosis. 

Dr.  Joseph  H.  Pratt,  Boston :  I  agree  with  Dr.  Minor  that  exer- 
cise may  be  permitted  in  certain  cases,  but  the  fact  should  always  be  borne  in 
mind  that  in  tuberculosis  exercise  is  a  two-edged  sword.  While  under  Dr. 
Minor's  supervision  it  might  be  perfectly  safe  to  allow  certain  patients  in 
whom  the  disease  still  showed  signs  of  activity  to  exercise,  in  the  hands  of  other 
and  less  competent  physicians  it  might  be  quite  another  thing,  and,  broadly 
speaking,  the  lesson  that  the  medical  profession  has  yet  to  learn  in  the  treat- 
ment of  pulmonary  tuberculosis  is  the  benefit  to  be  derived  from  rest.  I  have 
seen  many  patients  harmed  by  exercise;  I  have  never  seen  any  harmed  by  rest. 

In  every  case  we  should  strive  earnestly  to  make  such  arrangements  that 
the  patient  may  sleep  out-of-doors.  Under  certain  circumstances  it  may  be 
necessary  for  the  patient  to  sleep  indoors.  If  the  conditions  are  such  as  to 
make  sleeping  out-of-doors  impossible,  then  we  must  simply  do  the  best  we  can. 
It  should  be  clearly  understood  that  sleeping  in  a  room  with  the  windows  open 
is  not  the  health-giving  equivalent  of  a  night  spent  in  the  open  air.  There  is 
some  evidence  to  show  that  the  currents  of  air  passing  over  the  face  have  a 
distinct  therapeutic  value. 

As  Dr.  Flick  has  stated,  churches  should  be  of  great  aid  in  extending  this 
work.  Other  churches  should  follow  the  example* of  the  Emmanuel  Church 
of  Boston  and  establish  tuberculosis  classes.  There  is  no  reason  why  large 
cities  should  not  support  at  least  half  a  dozen  tuberculosis  classes.  The  differ- 
ent classes  in  a  city  could  compete  among  themselves  in  well  doing.  If  one 
succeeded  in  curing  cases  and  another  failed,  then  it  would  be  a  logical  conclu- 
sion that  one  was  properly  managed  and  the  other  was  not. 

Dr.  Osier  said  at  the  first  meeting  of  this  Association  that  "the  public  was 
awake,  sitting  on  the  edge  of  the  bed,  but  not  yet  dressed."  In  some  parts  of 
the  country  it  has  been  found  an  easier  task  to  awaken  the  public  to  activity 
than  to  arouse  the  medical  profession  from  their  sleep.  It  is  surprising  to  find 
in  some  communities  laymen  more  familiar  with  the  details  of  the  modern  treat- 
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merit  than  the  physicians.  The  task  of  educating  the  profession  is  not  an  easy 
one.  I  have  seen  many  physicians  whose  attitude  of  mind  is  unreasonably 
optimistic  in  dealing  with  early  cases,  while  in  regard  to  advanced  cases  they 
show  a  pessimism  that  is  equally  fatal.  Physicians  of  this  type  make  light  of 
the  early  symptoms.  So  long  as  the  general  health  is  unimpaired  and  the 
local  symptoms  are  not  distressing  they  do  not  impress  upon  the  patient  the 
severity  of  the  disease,  nor  do  they  recognize  themselves  the  seriousness  of  the 
condition.  They  do  not  compel  their  patients  to  stop  work.  As  a  result  of 
this  dolce  jar  niente  policy  many  lives  are  sacrificed  that  could  be  readily  saved 
by  prompt  and  efficient  treatment.  To  these  same  physicians  the  advanced 
cases  seem  absolutely  hopeless.  Instead  of  taking  energetic  measures  and 
insisting  that  every  detail  of  the  treatment  be  carried  out,  they  aim  to  make  the 
poor  consumptive  comfortable;  they  gratify  his  whims.  They  point  out  to 
his  friends  that  the  end  will  come  soon;  they  let  him  sit  indoors  by  the  fire  if 
he  wishes.  They  consider  that  it  would  be  cruel  to  advocate  the  strict  regimen. 
Their  action  indicates  that  they  are  ignorant  of  the  fact  that  the  rest  treatment 
in  the  open  air  diminishes  the  suffering  of  all  patients  with  advanced  phthisis 
and  restores  some  to  health. 

Dr.  S.  A.  Knopf,  New  York :  I  think  we  have  cause  for  congratulation 
to  see  so  many  young  men  like  Drs.  Pratt,  Stone,  Niles,  Fulton,  and  others 
join  our  ranks,  and  do  such  good  work  in  the  cause  in  which  they  have 
enlisted. 
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Everywhere  in  the  enlightened  world  today  the  gospel  of  fresh  air  is  being 
preached  to  multitudes  of  consumptives  anxiously  inquiring  "  What  shall  we  do 
to  be  saved?"  Fresh,  pure  air,  suflScient  and  good  food,  and  rest.  How 
simple  and  easy  it  sounds!     How  difficult  it  is  to  provide! 

It  has  been  estimated  that  only  about  lo  per  cent,  of  all  patients  can  be 
given  the  advantage  of  free  sanatorium  treatment.  Whether  or  not  this  is 
accurate,  there  certainly  is  a  very  large  class  of  people,  and  one  which  is  con- 
stantly increasing,  which,  for  one  reason  or  another,  cannot  be  given  proper 
treatment.  There  are  those  in  our  cities  whose  obligations  are  such  that  they 
cannot  leave  those  dependent  upon  them;  the  development  of  sanatoria  for 
incipient  cases,  restricting,  as  is  very  proper,  their  benefits  to  this  class  of 
patients,  has  thrown  upon  us  the  new  responsibility  of  caring  for  those  who 
are  just  not  incipient,  but  who  in  all  probability  would  do  well  under  sana- 
torium regime;  the  diagnosis  of  pulmonary  tuberculosis  is  being  made  so  much 
earlier  in  the  course  of  the  disease,  and  the  interest  of  every  one  is  becoming 
so  aroused,  that  more  and  more  patients,  whether  early  or  late,  are  presenting 
themselves  for  diagnosis.  All  these  conditions  are  daily  making  more  difficult 
the  problem  of  disposing  of  those  patients  who  are  not  incipient,  nor  yet  ad- 
vanced, or,  if  advanced,  are  still  fairly  well  nourished,  with  few  or  slight  con- 
stitutional symptoms,  and  for  whom,  if  they  could  be  properly  cared  for,  the 
prognosis  varies  from  the  probability  of  arrest  to  the  possibility  of  such  general 
improvement  as  to  enable  them  to  take  up  their  life  and  work  again  for  a  time. 
There  can  be  no  question  that  the  country  offers  far  better  chances  for  them 
than  the  city.  Home  treatment  is  at  best  a  poor  substitute,  even  combined 
with  a  day  camp,  for  the  pure,  sweet,  unconfined  airs  of  the  open.  The 
physical,  mental,  and  moral  uplift  of  two  weeks  even  in  the  coimtry  is  greater 
than  three  months  of  home  treatment.     How  can  it  be  realized  ? 

There  are  many  problems  which  remain  to  be  solved,  and  it  is  the  purpose 
of  this  paper  to  bring  out  such  discussion  as  will  make  easier  their  solution,  and 
to  describe  an  experiment  in  country  care  of  tuberculosis  patients  which,  I 
5  8i 
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believe,  was  attempted  for  the  first  time,  at  least  on  so  large  a  scale,  in  New 
York  during  the  summer  of  1906,  with  the  aid  of  special  funds  supplied  by  the 
Charity  Organization  Society. 

Contrary  to  a  somewhat  prevalent  belief,  both  among  lay  people  and 
physicians,  not  any  and  every  patient  does  well  in  the  country,  and  "the 
country"  is  not  a  panacea.  Often  such  disposition  of  a  patient  merely  further 
complicates  the  particular  and  essential  problems  of  that  case.  It  was  neces- 
sary, then,  in  the  first  place,  to  have  made  careful  physical  examination  and 
repeated  observation  of  all  candidates  for  such  treatment.  Those  selected 
were,  as  already  noted,  patients  in  the  late  first  or  early  second  stage,  in  good  or 
fair  general  condition,  well  instructed,  willing,  and  anxious  to  follow  advice 
as  to  treatment  and  the  proper  mode  of  life,  and  in  whom  an  arrest  of  the  disease, 
or  at  least  a  material  prolongation  of  life,  might  reasonably  be  looked  for  if  they 
were  taken  from  their  tenement  homes  during  the  hot  summer  months. 

In  order  to  suitably  place  these  patients,  letters  were  addressed  to  some  600 
boarding-houses  within  140  miles'  radius  of  the  city,  and,  without  difficulty,  a 
number  were  found  which  were  willing  to  furnish  separate,  well-ventilated 
rooms,  with  good,  wholesome,  plain  food  to  a  few  patients,  at  a  maximum  cost 
of  six  dollars  a  week,  exclusive  of  laundry.  These  establishments  were  then 
visited  by  a  skilled  agent  of  the  Charity  Organization  Society,  who  reported 
upon  the  situation  of  the  houses,  the  location  of  the  rooms,  the  character  of  the 
food,  and  the  personalities  of  the  boarding-house  keepers.  From  twenty-eight 
houses  reported  as  suitable  ten,  with  accommodations  for  sixty  patients,  were 
selected. 

It  has  been  iirged,  in  objection  to  this  plan  of  caring  for  tuberculosis  patients, 
that  the  danger  of  infection  is  very  great  for  those  who  take  them  into  their 
homes;  that  centers  of  infection  are  thus  established  where  none  existed  be- 
fore; that  the  food  is  bad,  and  that  the  patients  "  take  their  country  air  huddled 
over  the  stove  of  the  country  store."  To  provide  for  these  contingencies  a 
young  physician  who  has  had  large  experience  in  the  management  of  tubercu- 
losis patients  was  secured,  who  called  regularly,  often  as  frequently  as  once  a 
week,  upon  all  the  patients,  to  make  physical  examinations,  to  watch  for  in- 
fractions of  the  rules  laid  down  for  them,  to  carry  on  their  general  instruction,  to 
give  general  medical  care  and  oversight,  and  to  hear  and  pass  upon  complaints. 
To  Dr.  Oarlock's  skill  and  judgment  it  was  in  large  measure  due  that  the  ex- 
periment was  carried  through  with  such  gratifying  results.  Further,  the  care- 
ful selection  of  patients,  who  were  already  well  schooled  in  prevention  and  gen- 
eral knowledge  of  tuberculosis,  and  the  provision  for  them  of  sputum  cups 
paper  handkerchiefs,  and  leaflets  of  instruction,  made  them  much  less  dan- 
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gerous  to  their  temporary  hosts  than  the  consumptive  native.  Clothing  and 
transportation  were  provided  free  for  those  unable  to  provide  for  themselves, 
and  in  some  instances  the  wage  loss  of  the  patient  bread-winner  was  paid  to 
those  dependent  upon  him  during  the  whole  time  of  the  treatment. 

A  glance  at  the  appended  table  shows  that,  of  the  forty-eight  adult  patients 
who  spent  from  one  to  five  months  in  this  way  in  the  country,  ten  were  in  the 
late  first  stage  and  thirty-eight  were  in  the  second  stage.  Of  the  ten  first- 
stage  patients,  nine  were  in  good  general  condition  and  one  in  fair  general 
condition  only.  Of  the  thirty-eight  second-stage  patients,  thirty-seven  were  in 
good  or  fair  general  condition,  while  one  is  reported  as  in  poor  condition. 
Careful  examination  made  after  their  return  to  the  city  showed  that  thirty-six, 
or  75  per  cent.,  were  either  arrested,  much  improved,  or  improved;  four  were 
stationary;  only  seven  were  actively  progressive,  and  one  had  died.  Ex- 
amination made  very  recently,  almost  a  year  later,  shows  a  surprisingly  large 
number,  especially  of  the  first-stage  cases,  who  have  held  their  own,  many  of 
them  working  at  suitable  occupations,  nearly  all  of  them  still  conscientiously 
and  eagerly  taking  "  the  cure,"  which  is  to  say  open  air  for  as  long  a  time  as 
possible  daily,  sufficient  food,  and  a  clean  hygienic  life. 

The  cost  of  this  experiment  was  seven  dollars  and  seventy-eight  cents  ($7.78) 
per  week  per  patient,  which  is  its  chief  fault.  However,  this  figure  is  only  a 
little  in  excess  of  the  cost  of  sanatorium  care,  and  until  we  can  provide,  as  we 
should,  sanatoria  for  this  class  of  patients,  it  does  not  seem  too  much  to  pay  for 
results  which  are  so  encouraging.  There  will  always  be  found  the  means  to 
do  a  thing  which  is  worth  doing,  and  in  support  of  the  usefulness  of  this  method 
of  handling  certain  classes  of  patients  it  may  be  concluded — 

1.  That  well- instructed,  fairly  early  cases,  placed  in  carefully  selected 
homes,  and  kept  under  medical  supervision,  improved  to  such  an  extent  as  to 
be  comparable  to  sanatorium  patients.  Certainly  many  of  them  in  the  same 
period  of  treatment  would  have  done  no  better  in  sanatoria. 

2.  That  certain  cases,  especially  those  of  the  first  stage,  have  so  improved 
as  to  be  admissible,  upon  their  return,  to  incipient  sanatoria,  having  demon- 
strated, so  to  speak,  their  right  to  a  further  chance. 

3.  That  the  large  majority  of  these  patients  have  come  back  to  the  city 
improved  in  health,  hopeful,  and  realizing  the  value  of  fresh  air,  rest,  and  food, 
knowing  how  to  protect  theu:  families  against  infection,  determined  to  do  their 
part  in  the  long  struggle  for  health,  and  to  help  others. 

4.  That  there  is  no  danger  of  infection  to  others,  or  of  the  misuse  of  their 
own  advantages  by  the  patients  themselves  if  they  are  carefully  selected  and 
efficiently  supervised. 
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5.  That  only  a  small  number  of  those  suffering  from  tuberculosis  are  fitted 
for  such  country  treatment,  and  of  these,  a  very  much  smaller  number  may 
safely  take  such  form  of  treatment  without  medical  supervision. 

6.  That  the  method  is  expensive  and  could  only  be  used  where  special 
funds  are  available.  It  is  quite  possible,  however,  that  the  experience  of  last 
season  will  be  of  such  value  that,  by  more  careful  management  another  year, 
the  cost  may  be  materially  reduced. 

FORTY-EIGHT  CASES  TREATED  IN  THE  COUNTRY  FOR  A  PERIOD  OF 
TIME  VARYING  FROM  ONE  TO  FIVE  MONTHS  AND  VISITED 
REGULARLY  BY  PHYSICIAN 

Results   as   Shown  by  Exam- 
First  Examination.  First  Examination.  ination  on  Return  to 

City. 


10  First-stage  cases. 


38  Second-stage  cases. 
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First  Examination. 
9  Good  general  condition 
I  Fair  general  condition. . 

17  Good  general  condition.. 
20  Fair  general  condition . . 


f  Arrested 3 

.  "I   Much  improved 3 


Improved 3 

Arrested 


—      9 


Arrested i 

Much  improved 6 

Improved 7 

Progressive 3 


Arrested 

Much  improved i 

Improved 7 

Stationary 4 

Progressive 4 

Died I 


—     17 


I  Poor  general  condition Improved i 

[48 
General  Summary  of  the  Above  48  Cases 


Arrested 

Much  improved. 

Improved 

Stationary 

Progressive 

Died 


Expenses  of  Treatment — ^Adults 

Number  of  adults 54^ 

Total  number  of  weeks 5^7 

Total  cost 

Average  number  of  weeks  per  patient 10.8 

"       cost  per  patient 

"  "      "  week  per  patient 


8 

17 

Per  cent. 

0 

21 

8 

.^8 

4 

8 

7 

14 

I 

2 

I4623.9S 
85.62 

7.78 


20 
I 

48 


^  Four  patients  not  being  under  medical  supervision  are  not  included  in  the  medical 
report,  as  well  as  two  who  remained  less  than  one  month. 
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DISCUSSION  ON  DR.  WATERS'  PAPER 
Mr.  George  A.  Fischer,  New  York :  While  it  is  a  great  satisfaction  to  reflect 
on  the  cures  that  are  being  effected  right  at  home  here  in  tuberculosis,  each  of 
which  must  be  regarded  as  a  triumph  of  medical  skill,  and  which  very  properly 
is  a  cause  for  elation,  it  must  be  a  subject  for  regret  to  all  thoughtful  people 
that  it  applies  to  so  small  a  proportion  of  cases,  the  incipients  mainly,  and  that 
so  many  are  overlooked  until  past  this  first  stage.  True,  the  necessity  for 
early  diagnosis,  which  is  everywhere  being  more  and  more  insisted  on,  will 
gradually  result  in  an  earlier  discovery  of  these  cases.  The  wave  of  enthusiasm 
on  the  subject  of  tuberculosis,  so  frequently  commented  on,  which  is  sweeping 
the  country,  is  taking  in  the  rank  and  file  of  the  medical  profession,  as  well  as 
the  laity,  and  in  time  we  may  look  to  see  every  physician  in  the  country  en- 
listed in  the  work  of  extermination  to  a  greater  or  less  degree.  It  is  conceivable 
that  it  will  eventually  come  to  pass,  through  legislation,  that  signs  of  tubercu- 
losis will  be  more  carefully  sought  for  than  now  of  smallpox;  that  when  a 
physician  is  called  in  on  account  of  a  liver  complaint,  we  will  say,  or  typhoid 
fever,  or  a  surgical  case,  he  will,  as  soon  as  the  immediate  necessity  is  relieved, 
endeavor  to  trace  out  a  case  of  tuberculosis,  not  alone  in  his  patient,  but 
throughout  the  family. 

But  this,  although  not  Utopian,  is  still  in  the  distant  future.  For  a  long 
while  to  come  a  large  number — perhaps  the  majority  of  cases — ^will  escape  de- 
tection until  past  the  incipient  stage.  It  is  well  known  that  many  more  appli- 
cants are  rejected  each  year  in  the  various  State  institutions  than  are  accepted, 
not  especially  on  account  of  lack  of  accommodations,  but  rather  because  hope 
of  cure  in  this  harsh  and  forbidding  eastern  climate  can  be  held  out  in  the  main 
only  to  incipients,  and  the  question  of  practical  aid  for  more  advanced  cases 
will  continue  to  press  more  and  more  insistently  for  sol.ution  until  some  suitable 
plan  is  formulated.  They  cannot  be  left  to  their  fate.  They  are  as  much  en- 
titled to  relief  as  the  incipients  for  whom  the  States  erect  and  endow  sanatoria. 
They  should  have  as  good  a  chance  for  recovery  as  is  extended  the  incipients, 
especially  when  it  can  be  demonstrated  that,  by  obtaining  more  perfect  climatic 
conditions,  characterized  by  uniformity,  dryness,  sterility,  such  as  are  to  be 
found  on  the  deserts  of  the  southwest,  as  good  results  may  be  secured  for  them — 
as  high  a  percentage  of  cures  effected — as  is  here  obtained  for  the  incipients. 
There  are  many  conditions  in  our  eastern  climate  which  militate  against  a  cure, 
chief  of  which  are  the  dampness  and  lack  of  sunshine,  as  well  as  the  danger  of 
reinfection  incidental  to  living  in  an  atmosphere  loaded  with  pyogenic  or- 
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ganisms.  Eliminate  these  unfavorable  conditions  for  the  more  serious  cases 
and  the  balance  will  be  maintained. 

The  air  of  the  desert  is  pure  and  life-giving  to  an  extent  that  we  of  the  East 
cannot  conceive  of  without  having  lived  there.  After  even  a  short  sojourn 
the  improvement  in  the  bodily  condition  is  apparent — to  the  healthy  as  to  the 
sick.  One  is  conscious  of  an  elation  there  that  gives  a  new  joy  in  living  and 
which  can  only  be  attributed  to  the  electrical  ozonic  atmosphere.  Such  is  the 
purity,  the  dryness  of  the  atmosphere,  that  it  was  formerly  the  custom  of  the 
Indians  to  preserve  their  meat,  as  is  well  known,  by.  cutting  it  into  strips  and 
hanging  it  in  the  air  to  cure.  This  method  preserved  the  meat  indefinitely. 
Contrast  this  with  the  air  of  a  city  like  New  York,  or  Boston,  or  Philadelphia, 
or  Chicago,  contaminated  by  myriads  of  factories,  impoverished  by  being 
breathed  over  and  over  again  by  millions  of  human  beings  and  horses,  vitiated 
by  the  emanations  constantly  pouring  up  from  sewers,  and  it  can  readily  be 
understood  which  is  best  for  the  invalid. 

I  venture  the  assertion  that  few  of  the  many  health-seekers  that  go  to  the 
desert  country  are  still  in  the  incipient  stage.  The  consumptive  is  given  to 
self-deception.  Even  when  medical  advice  is  sought  and  a  correct  diagnosis 
given,  the  patient  is  too  apt  to  lull  himself  into  a  false  security.  He  hopes  to  be 
better  next  month,  or  the  month  after;  he  will  have  to  be  careful  for  a  while,  but 
by  spring  he  will  be  on  the  mend.  Not  until  the  situation  becomes  acute,  for 
the  most  part,  do  physician  and  patient  decide  on  extreme  measures.  Not 
until  all  hope  of  cure  in  the  East  has  to  be  abandoned  does  the  patient  turn  his 
attention  to  the  West.  Often  he  goes  in  defiance  of  his  physician's  advice  as 
being  past  all  help.  The  fact  that  even  under  such  circumstances  some  re- 
cover, when  they  have  the  means  to  supply  the  comforts  and  necessities  con- 
ducive to  recovery,  is  proof  enough  of  the  eflScacy  of  the  desert  climate  in  this 
disease. 

For  tent  life  on  the  desert  invites  to  an  outdoor  life.  It  is  an  exact  reversal 
of  the  conditions  that  obtain  in  this  cold,  inhospitable  eastern  climate,  con- 
ditions which  are  largely  to  be  held  responsible  for  having  brought  on  the 
disease  in  the  first  place.  In  this  eastern  climate,  for  eight  months  of  the  year, 
outdoor  life  is  evaded,  where  possible,  by  most  people,  sick  or  well.  It  is 
uncomfortable,  it  rains,  or  snows,  or  blows,  or  is  threatening  one  or  other  of 
these  conditions  most  of  the  time,  and  we  follow  our  inclinations  and  seek 
shelter.  But  out  on  the  desert,  in  southern  Arizona,  the  climate  during  these 
same  eight  months  is  little  short  of  perfection.  The  nights  are  cool,  conducing 
to  sleep.  In  midwinter  they  are  cold:  so  cold  at  times  as  to  cause  a  skim  of  ice 
to  form  on  the  bucket  of  water  in  the  tent,  but  as  soon  as  the  sun  appears  (cloudy 
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days  are  a  rarity,  for  the  most  part)  it  is  warm  and  pleasant.  No  effort  is 
required  to  remain  out-of-doors  in  the  daytime;  no  excuses  are  invented  for 
remaining  in.  The  ranchers  live  the  outdoor  life  the  same  as  the  invalids. 
Everything  invites  to  an  outdoor  life.     It  is  the  normal  condition. 

I  spent  the  winter  of  1903-04  in  Arizona,  in  a  camp  with  about  a  dozen  con- 
sumptives, accompanying  a  relative  who  was  tuberculous.  It  was  no  organized 
camp,  but  rather  an  aggregation  of  campers  who  had  located  near  one  another 
for  company.  Few  of  them  knew  anything  about  their  disease,  or  how  to  care 
for  themselves  properly;  medical  attention  was  hardly  thought  of  among  them 
as  long  as  they  were  able  to  walk  about;  yet  so  far  as  I  could  learn  up  to  the 
time  of  my  leaving  there  in  the  spring  of  1906,  after  a  second  visit,  all  but  two 
were  still  living  and,  in  the  case  of  the  two  deaths,  one  of  these  was  caused  by 
pneumonia.  This  good  showing,  however,  is  due  not  alone  to  the  climate,  but 
also  to  the  fact  that  each  was  possessed  of  a  little  money — enough  to  carry  him 
through.  Not  one  of  the  party  but  what  was  beyond  the  incipient  stage  on  first 
coming  there  in  the  fall  of  1903.  As  for  those  who  go  there  in  the  incipient 
stage  with  means  suflBcient  to  enable  them  to  live  properly,  these  almost  always 
recover.  "It  certainly  is  true,"  to  quote  from  Dr.  Guy  Hinsdale,  Secretary  of 
the  American  Climatological  Association,  "  that  Colorado  and  Arizona  abound 
in  patients  cured  of  tuberculosis,  able  to  earn  their  own  living,  and  attributing 
their  recovery  to  the  climate  which  permitted  and  made  attractive  the  outdoor 
hygienic  life."^ 

But — and  I  want  to  state  this  as  emphatically  as  I  can — it  is  no  use  attempt- 
ing the  desert  cure  under  present  conditions  unless  the  invalid  is  able  to  pay 
nine  or  ten  dollars  per  week  board,  to  which  is  to  be  added  the  expense  of 
medical  attendance,  laundry,  etc.  It  is  plain  the  desert  is  no  place  for  the  con- 
sumptive who  is  poor.  Better,  far  better,  is  it  for  him  to  remain  at  home. 
Here  and  there  individuals  are  found  adapted  to  camp  life,  and,  where  two  or 
three  are  willing  to  camp  together  (acquaintances  are  easily  formed  in  that 
country,  especially  among  the  invalids),  it  can  be  done  at  a  cost  to  each  of  five 
or  six  dollars  per  week.  Tents  can  be  rented  furnished  in  the  vicinity  of 
Phoenix,  the  item  of  rent  being  included  in  this  estimate.  A  camping  outfit,  if 
purchased  outright,  to  accommodate  two,  can  be  had  for  about  one  hundred 
dollars.  This  mode  of  life,  however,  can  be  advised  only  in  exceptional  con- 
ditions. Few  invalids  are  adapted  to  camp  life;  most  of  them  have  not  the 
physical  strength  to  enable  them  to  do  the  camp  work  without  prejudice  to  their 
health;  as  has  already  been  stated,  few  mvalids  get  to  the  desert  in  the  mcipient 

^  In  the  third  lecture  of  a  series  on  Climatology  delivered  in  January,  1906,  before 
the  senior  class  of  the  Medico-chirurgical  College  of  Philadelphia. 
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Stage,  Not  until  the  disease  has  progressed  so  far  as  to  alarm  patient  and 
physician  is  this  deemed  necessary;  and  then  they  are  not  in  condition  to  do 
their  camp  work  and  take  care  of  themselves.  While  the  day  invites  to  many 
little  activities  and  interests,  enabling  the  dweller  on  the  desert  to  carry  on  life 
much  the  same  outwardly  as  when  in  health,  this  in  itself  is  a  source  of  danger, 
as  he  is  apt  to  attempt  too  much  when  doing  his  own  work.  There  is  the 
tough  mesquite  wood  to  be  chopped  to  keep  the  cook-stove  going;  food  supplies 
are  to  be  brought  from  town;  many  men,  even  of  the  better  class,  through 
necessity,  do  their  own  washing,  from  motives  of  economy.  Three  meals  a 
day  have  to  be  prepared,  and  this  goes  on  from  day  to  day  without  much  re- 
gard whether  or  not  the  invalid  is  running  temperature.  That  some  recover; 
that  many  are  able  to  prolong  life  indefinitely  under  such  unfavoring  conditions, 
speaks  volumes  for  the  healthfulness  of  the  desert  climate. 

There  is  urgent  need  of  an  organized  health  camp  on  the  desert  somewhere 
in  Arizona  or  southern  California,  either  at  sea-level,  or  not  more  than  a 
thousand  feet  above,  where  medical  attendance  and  the  right  food  will  be  sup- 
plied at  a  nominal  price,  and  where  at  least  one  hundred  could  be  accom- 
modated on  the  start.  Such  an  institution  would  be  of  great  aid  in  the  work  in 
general,  and  would  result  in  saving  many  lives  that  are  now  needlessly  sacrificed. 
There  is  no  use  in  trying  to  keep  these  people  from  going  to  the  desert.  They 
are  desperate;  they  want  to  live,  and  they  will  continue  to  go  there  in  spite  of 
all  that  may  be  said  to  the  contrary.  I  knew  two  brothers,  both  well- 
advanced  cases,  both  without  means,  who  were  camping  on  the  desert  during  the 
winter  of  1905-06  and  who  were  supported  by  a  sister  living  in  another  State 
from  her  earnings  as  a  clerk  in  a  store.  In  another  case  a  young  man  of  thirty 
was  supported  for  months  before  his  death  by  the  contributions  of  his  former 
fellow-clerks  in  an  eastern  city,  a  small  check  coming  each  week,  the  indorse- 
ment generally  being  under  a  different  name.  These  are  not  isolated  instances ; 
this  kind  of  thing  is  common  in  the  southwest.  In  general,  this  money  must  be 
earned  first  before  it  can  be  sent,  and  the  element  of  uncertainty  attending  its 
arrival  in  itself  retards  recovery.  Sometimes — far  too  often — it  indeed  fails  to 
come,  and  then  the  tragedy  begins. 

In  view  of  the  fact  that  they  come  from  all  parts  of  the  country,  the  Pacific 
slope  sending  its  quota  in  even  larger  numbers  than  New  England,  the  South 
Atlantic  States  equally  with  the  Middle  West,  it  will  be  readily  apparent  that 
adequate  relief  for  such  a  situation  as  obtains  there  can  be  supplied  only  by  the 
federal  government — that  it  is  properly  the  duty  of  the  federal  government  to 
come  to  the  rescue.    Congress  should  be  importuned  to  set  aside  land  for  this 
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purpose,  or  perhaps  an  abandoned  army  camp,  as  well  as  to  make  an  ap- 
propriation in  money  for  its  maintenance. 

As  was  the  case  with  the  reclamation  work,  which  had  been  left  to  private 
initiative  until  only  a  few  years  ago,  until  it  was  found  to  be  too  big  and  too 
important  a  task  for  any  but  the  government  to  handle,  this  too  belongs  to  the 
government  as  being  too  big  and  too  important  for  the  individual.  It  has 
been  demonstrated  what  can  be  done  in  this  field.  It  is  for  the  government 
now  to  take  up  the  work  and  establish  one  or  more  such  camps  on  the  desert. 
Under  proper  management,  and  on  a  large  scale,  the  work  can  be  carried  on  at 
less  cost  per  capita,  and,  I  believe,  cures  can  be  effected  more  readily  and  last- 
ingly in  the  Southwest  than  in  any  other  portion  of  the  country.  Mr.  William 
H.  Baldwin,  in  his  paper  on  the  Progress  of  the  Sanatorium  Movement,  pub- 
lished in  the  Transactions  of  the  First  Annual  Meeting  of  the  National  Associa- 
tion (page  77),  referring  to  the  Marine  Hospital  Camp  at  Fort  Stanton,  New 
Mexico,  says  in  this  connection:  "Much  of  the  food  required  is  raised  on  the 
land,  making  the  administration  most  economical,  besides  affording  occupation 
for  such  patients  as  can  help  in  the  work.  The  cost  of  the  average  ration  for 
1902  was  but  thirty  cents  per  day  per  man.  The  most  rigid  care  is  exercised 
as  to  infection,  and  results  have  been  excellent.  .  .  .  There  are  at  present 
about  two  hundred  under  treatment.  If  it  were  possible  to  allow  civilians  to 
take  advantage  of  the  opportunities  of  the  place  under  proper  regulations  to 
protect  the  interests  of  the  government,  the  favorable  conditions  and  the  econ- 
omy of  subsistence  while  there  might  more  than  offset  the  expense  of  sending 
many  cases  out." 

Of  the  arid  lands  of  the  West,  only  a  relatively  small  portion  are  susceptible 
of  irrigation,  leaving  a  region  estimated  at  hundreds  of  millions  of  acres  forever 
desert  land,  worthless  except  for  health  purposes.  Much  of  this  lies  in  Arizona 
and  southern  California,  in  the  territory  traversed  by,  the  Southern  Pacific  and 
Santa  Fe  railroads.  Water  for  domestic  purposes  is  to  be  had  in  almost  any 
part  of  this  region  by  sinking  artesian  wells.  The  altitudes  vary  from  sea -level 
to  6000  feet  and  over;  and  here,  in  the  pure  dry  air  of  the  desert,  away  from 
irrigated  and  inhabited  sections,  yet  not  too  far  from  rail  connection,  health 
camps  should  be  established  and  maintained  by  the  government,  open  to  all 
at  a  nominal  price,  where  everything  essential  to  recovery  would  be  provided. 
These  camps,  under  medical  supervision,  and  located  in  isolated  sections,  well 
out  on  the  desert,  would  not  be  objected  to  by  the  inhabitants  of  the  States  in 
question.  Rather  they  would  be  regarded  as  an  advantage,  as  many  of  the 
graduates  could  be  counted  on  to  continue  living  in  the  region,  thus  helping 
to  build  up  the  country. 
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The  annihilation  of  tuberculosis  is  an  imperative  duty,  for  our  own  protection 
as  well  as  that  of  the  coming  generation.  It  is  a  privilege,  too,  to  make  use  of 
the  weapons  which  modern  science  places  in  our  hands  for  our  emancipation. 
The  way  has  been  paved,  the  trail  blazed,  for  the  accomplishment  of  a  work  than 
which  nothing  more  beneficent  or  far-reaching  in  its  effects  on  the  population  of 
our  country  as  a  whole  has  been  attempted  in  recent  years.  The  aid  of  the 
federal  government  is  essential  to  a  successful  prosecution  of  this  work,  and  it 
is  hoped  this  will  be  forthcoming  at  the  next  session  of  Congress. 

Dr.  Lawrence  F.  Flick,  Philadelphia :  I  would  personally  feel  a  good 
deal  of  hesitation  about  sending  a  consumptive  who  was  not  properly  trained  out 
on  a  farm.  Those  of  us  who  have  dealt  with  consumptives  on  a  large  scale 
realize  that  the  moment  the  consumptive  is  removed  from  the  environment  in 
which  discipline  is  necessary,  discipline  ceases  unless  he  has  been  well  trained, 
recognizes  his  moral  responsibility,  and  has  a  full  and  complete  understand- 
ing of  what  protection  to  others  means;  in  other  words,  unless  he  can  do  the 
proper  thing  without  the  influence  of  association.  Herein  lies  the  great  diflS- 
culty  in  controlling  the  spread  of  tuberculosis.  People  are  not  willing  to  sub- 
mit to  necessary  discipline.  Theoretically,  it  should  not  be,  but  practically 
it  is,  the  influence  of  other  members  of  the  family  that  renders  it  difficult  to 
enforce  disciphne  outside  of  a  sanatorium.  The  patient's  friends  and  rela- 
tives tell  him  that  many  of  the  rules  laid  down  are  unnecessary,  and  in  conse- 
quence laxness  in  regard  to  spitting,  etc.,  ensues.  With  a  tuberculous  patient 
on  a  farm  for  treatment,  unless  the  patient  has  been  properly  trained  and 
realizes  his  moral  responsibiHty  to  others,  the  danger  of  contagion  is  never 
absent.  Moreover,  the  sanatorium  method  of  treatment  is  as  economical  as 
that  outlined  by  Dr.  Waters.  We  have  been  able  to  keep  our  patients  under 
absolute  control  at  a  sanatorium  at  a  cost  of  $7.00  and  even  $6.00  per  week. 
It  goes  without  saying  that  in  a  sanatorium  the  control  and  discipline  are  better 
than  can  be  maintained  on  a  farm  or  in  a  private  family. 

The  Chairman,  Mr.  Paul  Kennaday,  New  York :  This  work  was  en- 
tered into  in  New  York  largely  for  experimental  purposes.  The  committee 
sent  these  people  into  the  country  to  find  out  just  what  the  treatment  would 
cost,  and  to  learn  just  what  was  necessary.  The  expense  of  the  treatment 
was  due  partly  to  the  fact  that  in  order  to  obviate  the  danger  of  infecting  others, 
to  which  Dr.  Flick  referred,  these  patients  were  kept  more  or  less  constantly 
under  medical  supervision.  A  properly  qualified  physician  was  sent  to  the 
country  and  furnished  with  a  horse  and  buggy,  and  he  was  instructed  to  visit 
these  patients  at  intervals  of  a  week  or  less. 

In  this  connection,  an  article  in  a  back  number  of  "Charities  and  Correc- 
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tion"  should  be  read.  It  gives  the  history  of  a  case  of  pulmonary  tuberculosis 
which  was  sent  without  medical  supervision  to  a  farm.  Subsequently  several 
cases  of  tuberculosis  developed  in  the  farmer's  family. 

Dr.  S.  A.  Knopf,  New  York :  In  the  cases  recorded  in  Dr.  Waters'  paper 
the  patients  who  were  sent  to  the  country  were  well  instructed.  Otherwise 
we  would  not  think  of  sending  such  a  patient  to  a  farmer  to  live.  Dr.  Flick 
referred  to  the  cost  of  this  plan  of  treatment  as  compared  to  sanatorium  treat- 
ment, but  he  did  not  tell  us  how  much  it  cost  to  build  the  sanatorium,  nor  did 
he  refer  to  the  fact  that  living  is  more  expensive  in  New  York  than  in  Philadel- 
phia. 

The  Chairman,  Mr.  Kennaday:  Many  of  these  patients  were  very 
intelligent  people,  who  had  been  in  the  hands  of  their  physician  for  several 
months  and  had  been  carefully  instructed. 


A  WORKING  PROGRAM  FOR  A  SMALL  CITY 
By  Oscar  H.  Rogers,  M.D. 

YONKERS,    N.   Y. 


In  responding  to  the  invitation  to  address  you  on  this  important  subject 
I  wish  to  confess  in  advance  that  what  little  qualification  I  may  have  for  the 
duty  which  has  been  assigned  to  me  rests  less  upon  anything  I  myself  have 
done  in  this  work,  than  upon  the  fact  that  I  have  had  the  good  fortune  to  be 
connected,  in  Yonkers,  N.  Y.,  with  a  campaign  in  which  much  has  aheady  been 
accomplished,  and  in  which  the  future  is  bright  with  the  prospect  of  still  greater 
results. 

We  have  a  tuberculosis  dispensary  in  active  operation,  a  visiting  nurse 
supervising  the  home  life  and  treatment  of  those  in  need  of  her  ministrations,  a 
system  of  relief  for  those  unable  to  provide  themselves  with  the  necessary  food 
and  medicines — and  all  these  activities  supported,  for  the  greater  part,  by  the 
municipality,  as  should  be  the  case.  We  have  also  been  carrying  on,  more  or 
less  steadily,  a  campaign  of  education  which  has  accomplished  something  to- 
ward bringing  to  the  masses  of  the  people  a  knowledge  of  the  disease  and  how  to 
combat  it.  In  addition  to  all  these,  one  of  our  most  philanthropic  citizens 
is  now  establishing,  in  a  beautiful  wooded  plot  of  about  one  hundred  acres,  on 
the  outskirts  of  the  city,  a  sanatorium  with  a  capacity  of  twenty-five  beds  for 
the  treatment  of  incipient  cases.  It  is  proposed  to  treat  in  this  institution  cases 
of  working-people  who,  pursuing  theh  usual  vocations  during  the  day,  may 
spend  their  nights  and  Sundays  in  the  midst  of  country  air  and  health-giving 
surroundings,  and  imder  proper  control  and  treatment. 

The  indications  are  that  the  work  we  have  aheady  done  has  produced  some 
results.  In  the  fiscal  year  ending  May  i,  1905,  Yonkers  had  a  population  of 
60,000,  with  133  deaths  from  consumption,  or,  at  the  rate  of  22  per  10,000. 
In  the  following  year  there  was  a  population  of  63,500,  with  127  deaths  from 
consumption,  or  at  the  rate  of  20  per  10,000.  Last  year  the  population  was 
67,000,  with  122  deaths,  or  at  the  rate  of  18  per  10,000.  It  would,  therefore, 
appear  that  the  mortality  from  consimiption  is  steadily  falling.  It  will  perhaps 
make  these  results  more  apparent  if  we  state  the  facts  in  another  way.    Had 
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the  mortality  from  consumption  in  the  year  1905-06  been  the  same  as  it  was  in 
the  preceding  year,  there  would  have  been  139  deaths  instead  of  127,  and  last 
year  there  would  have  been  147  deaths  instead  of  122,  an  apparent  saving 
of  25. 

Much  more  than  all  this  still  remains  to  be  done,  but  we  feel  that  a  good 
start  has  been  made,  and  the  foundations  laid  for  a  great  work  in  the  future. 

Whether  the  city  in  which  a  campaign  is  to  be  undertaken  is  a  large  or  a 
small  one,  the  problem  in  the  fight  against  consimiption  resolves  itself  into — 

1.  The  control  of  those  who  are  now  ill,  so  as  to  give  these  sufferers  the  best 

chance  of  recovery  and  also,  what  is  of  still  greater  importance,  so  as 
to  minimize  the  danger  of  infection  to  others. 

2.  The  education  of  the  people  with  regard  to  the  disease  to  which  they  are  all 

exposed,  so  that  they  may  intelligently  protect  themselves  against  it. 

The  first  and  most  important  step  in  a  campaign  against  consumption  is 
the  formation  of  an  efficient,  concentrated  organization.  In  Yonkers  the  move- 
ment was  begun  by  organizing  a  Sanitary  League  which  had  for  its  object 
''the  protection  and  promotion  of  the  health  of  the  people  of  Yonkers."  All 
citizens  interested  were  invited  to  become  members,  but  the  franchise  was 
limited  to  those  who  contributed  a  small  annual  sum.  The  organization  of  the 
league  is  such  that  its  affairs  are  administered  and  controlled  by  an  executive 
coimcil  composed  of  a  president,  a  vice-president,  a  secretary,  a  treasurer,  and 
twelve  councillors  or  directors.  From  this  executive  coimcil  are  chosen  the 
chairmen  of  the  standing  committees,  as  follows: 

1.  On  Laws  and  Ordinances. 

2.  On  Water-supply  and  Drainage. 

3.  On  Education   and   Pubhcation. 

4.  On  Relief. 

5.  On  Hospitals. 

6.  On  Statistics. 

7.  On  Finance. 

8.  On  Membership. 

Each  chairman  of  a  committee  is  empowered  to  select  five  associates,  and  is  re- 
quired to  render  to  the  council,  at  stated  intervals,  detailed  reports  of  the  work 
done  by  his  committee.  There  is  thus  co-ordinated,  under  the  direction  and 
control  of  a  central  body,  the  work  of  a  considerable  number  of  active,  public- 
spirited  citizens.  To  this  concentration  is  due  much  of  the  success  which  our 
league  has  up  to  this  time  attained,  and  I  recommend  its  adoption  by  other 
societies  whose  object  is  similar  to  our  own. 
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Each  of  these  committees  should  at  once  take  up  the  work  which  naturally 
falls  to  it,  and  should  begin  preparations  for  an  adequate,  sustained  campaign. 
As  soon  as  this  has  been  done,  the  movement,  I  am  inclined  to  think,  is  best 
launched  by  some  sort  of  public  meeting — for  example,  to  consider  "  consump- 
tion as  a  disease  of  the  masses";  to  hear  a  series  of  lectures  by  experts  on  that 
subject.  Such  a  meeting  should  be  by  invitation,  and  should  include  prominent 
philanthropic  laymen,  officers  of  the  civil  government,  and  especially  all  of  the 
physicians  of  the  community.  The  discussion  should  include  a  consideration 
of  the  economic  and  social  as  well  as  the  purely  medical  aspect  of  the  disease. 
This  meeting  should  be  given  considerable  publicity,  and  the  proceedings 
should  be  fully  reported  in  the  daily  papers. 

At  this  first  meeting  the  preliminary  work  of  the  Statistical  Committee 
should  be  submitted,  the  number  of  deaths  from  consumption,  the  parts  of  the 
community  in  which  these  deaths  have  occurred,  the  occupations  which  have 
furnished  the  highest  mortalities,  etc.  I  know  of  no  more  effective  way  of 
bringing  home  to  the  people,  and  especially  to  the  civil  government  and  physi- 
cians, the  need  of  a  movement  such  as  this  we  are  engaged  in  than  to  lay  before 
them  the  facts  brought  out  by  carefully  prepared  statistics.  I  feel  warranted  in 
frankly  confessing  to  you  that  it  is  to  such  a  meeting  that  we  owe,  in  the  first 
instance,  the  deep  interest  and  cordial  support  of  our  own  Mayor  and  Common 
Council. 

With  regard  to  the  work  of  a  Committee  on  Statistics,  I  may  be  permitted 
here  to  add  that  it  has  a  value  quite  outside  of  that  to  which  I  have  already 
referred,  because  through  it  we  learn  where  and  how  the  disease  is  to  be  at- 
tacked. It  is  important  that,  at  the  very  outset,  such  a  committee  shall 
compile  and  tabulate  the  records  of  death  from  consumption  covering  a  con- 
siderable period  of  time — ten  or  fifteen  years.  These  should  include,  each  case 
on  a  separate  card,  the  name,  age,  occupation,  nationality,  birthplace,  civil 
status,  and  place  of  death.  By  combining  these  cards  with  respect  to  each  of 
the  subjects  of  study,  we  are  enabled  to  trace  out  the  probable  sources  of  in- 
fection, and  to  mark  down  and  label  those  workshops  and  houses  which  must 
be  most  carefully  watched  in  the  future. 

Consumption  is  largely  a  house  disease,  and  any  system  of  control  is  inade- 
quate which  permits  case  after  case  of  the  disease  to  occur  in  one  house,  while 
houses  on  either  side,  equally  unsanitary  in  construction  and  condition,  remain 
uninfected.  In  the  course  of  the  work  of  our  Statistical  Committee  we  found 
houses  in  Yonkers  which,  in  the  past  fifteen  years,  had  yielded  from  three  to 
six  and  even  eight  deaths  each  from  consumption,  standing  side  by  side  with 
houses  which  had  not  sustained  a  single  death  from  the  disease  in  all  that  time. 
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In  one  two-family  house  six  deaths  occurred,  no  two  of  which,  so  far  as  we 
could  ascertain,  were  related;  in  a  one- family  house  we  found  that  a  single 
family  had  furnished  eight  deaths  from  consumption.  This  deplorable  con- 
dition of  affairs  has  not  been  due  altogether  to  an  inefficient  health  department. 
During  the  last  few  years  disinfection  after  death  from  consumption  has  been 
practised  in  Yonkers  with  favorable  results.  Much  of  the  high  mortality 
is  undoubtedly  explained  by  the  important  circumstance  that  no  provision,  no 
special  organization,  has  ever  been  perfected  for  keeping  track  of  the  migratory 
cases — those  cases  which,  having  lived  for  a  time  in  one  house,  move  to  another, 
leaving  infected  apartments  behind  them,  death-traps  for  the  unfortunate  ten- 
ants who,  all  unconscious  of  the  danger,  succeed  them.  If  I  were  called  upon 
to  choose  one  single  feature  of  an  organization  which  would,  in  my  judgment, 
be  more  efficient  than  any  other  in  the  fight  in  which  we  are  engaged,  I  should 
choose  that  which  keeps  track  and  control  of  the  migratory  cases.  This  is  the 
particular  work  of  a  statistical  committee. 

Such  work  becomes  a  really  formidable  affair,  and  to  maintain  it  requires 
not  only  a  diligent  committee,  but  the  co-operation  of  the  physicians  of  the  city, 
the  board  of  health,  a  visiting  nurse,  and  especially  the  people  themselves. 
The  physicians  of  the  community  must  be  encouraged  to  co-operate  by  report- 
ing to  the  board  of  health  all  cases  of  consumption  seen  by  them,  and  such 
reports  should  not  be  treated  in  a  routine  way,  but  each  case  on  its  merits,  so 
that  the  physician  shall  not  be  embarrassed  in  his  relations  with  his  patient. 
Our  own  Board  of  Health  has  adopted  an  excellent  plan  in  this  respect.  It 
maintains  a  bacteriologist,  and  invites  physicians  to  send  specimens  of  sputum 
for  examination.  It  accepts  the  physician's  report  accompanying  the  speci- 
men as  a  sufficient  notification,  and  it  requires  him  to  state  whether  the  services 
of  a  visiting  nurse  are  desired,  or  whether  he  will  undertake  to  be  responsible 
that  the  patient  receives  the  necessary  instructions  regarding  infection. 

It  is  an  easy  matter  to  secure  the  co-operation  of  the  physicians  of  the  com- 
munity because,  whatever  may  be  their  differences,  physicians  yield  to  no  other 
body  of  citizens,  professional  or  lay,  in  their  willingness  to  assist  in  any  good 
cause.  It  is  of  the  utmost  importance,  however,  to  a  movement  of  this  kind,  to 
see  that  this  co-operation  shall  be  secured  in  such  manner  that  each  school  of 
practice  shall  be  adequately  represented  in  the  movement.  Each  physician 
must  be  made  to  feel  that  he  is  an  important  part  of  a  great  movement,  and 
that  much  depends  upon  his  co-operation — certainly  very  much  upon  his  moral 
support. 

In  the  educational  branch  of  our  work  physicians  are  of  the  greatest  value. 
A  course  of  popular  lectures,  for  example,  is  much  more  effective  if  given  by 
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the  physicians  of  the  community.  Indeed,  I  believe  that  such  a  course  of 
lectures  is  of  greater  value  in  the  prestige  it  gives  to  the  movement  than  in  the 
actual  educational  results  secured.  In  organizing  a  course  of  lectures  care 
should  be  taken  to  see  that  they  are  made  as  attractive  as  possible.  They  should 
be  illustrated,  and  for  that  purpose,  and  in  order  to  limit  to  a  certain  extent  both 
the  length  and  subject-matter  of  the  lectures,  a  series  of  lantern  slides  should  be 
prepared,  a  list  of  which  should  be  furnished  to  each  lecturer.  In  addition  to 
this  each  lecturer  should  be  supplied  with  a  set  of  pamphlets  dealing  in  the 
simplest  and  most  direct  fashion  with  the  various  aspects  of  the  subject — 
Prudden's  "Tuberculosis  and  its  Prevention,"  Knopf's  "Prize  Essay,"  "The 
Handbook  on  the  Prevention  of  Tuberculosis"  by  the  Charity  Organization 
Society,  "Dispensary  and  Home  Treatment  of  Tuberculosis"  by  Russell, 
"The  Administrative  Control  of  Tuberculosis"  by  Biggs,  "The  Opportunity 
and  Responsibility  of  Teachers"  by  the  Charity  Organization  Society,  etc. 
We  furnished  each  of  our  speakers  with  fourteen  monographs  of  this  sort. 
Having  provided  ourselves  with  a  lantern  and  a  set  of  slides,  with  gas  tanks  and 
a  portable  frame  on  which  to  stretch  our  screen,  we  were  prepared  to  go  at  a 
moment's  notice  to  any  part  of  the  city  to  give  a  lecture.  Our  lecturers,  chosen 
by  lot  so  as  to  avoid  favoritism,  held  themselves  ready  to  give  us  a  certain 
number  of  evenings  in  the  course  of  the  season. 

I  think  I  may  say  without  criticizing  them  unkindly  that  physicians  as  a 
class  are  not  good  lecturers.  They  are  unaccustomed  to  public  speaking,  and 
usually  read  what  they  have  to  say  from  manuscript.  Moreover,  their  daily 
work  is  so  highly  technical  in  its  nature  that  they  are  apt,  in  speaking,  to 
handle  their  subject  technically,  and  at  a  level  distinctly  above  the  heads  of 
their  audiences.  It  is  due  to  this  circumstance,  in  part,  I  think,  that  the  lec- 
tures have  less  value  educationally  than  from  the  standpoint  of  the  moral  sup- 
port they  give  to  the  movement. 

I  have  said  that  a  set  of  lantern  slides  serves  to  control  the  length  and  sub- 
ject-matter of  the  lectures.     The  slides  we  made  use  of  are  the  following: 

1.  Plan  of  a  street  in  Yonkers  showing  infected  houses  (similar  to  the  "Lung 

Block"  sketched  in  the  "Handbook  on  the  Prevention  of  Tuberculosis"). 

2.  Plan  of  another  street  in  a  different  part  of  the  city. 

3.  A  graphic  illustration  of  the  mortality  among  people  of  various  nation- 

alities. 

4.  A  graphic  illustration  of  the  mortality  in  various  occupations. 

5.  A  photograph  of  tubercle  bacilli. 

6.  Section  of  normal  lung  showing  air-vesicles. 

7.  Section  of  diseased  lung  showing  tubercles. 

8.  A  crude  sketch  showing  infection  through  spitting.    This  efifective  drawing 
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was  borrowed  from  the  tuberculosis  exhibit,  and  is  one  of  the  strongest 
arguments  so  far  devised.    In  our  lectures  we  speak  of  the  spitter  as  the 
"  murderer." 
9.  The  same  sketch  showing  infection  through  coughing.    This  came  from 
the  same  source, 

10.  Photograph  of  a  gelatin  plate  infected  by  a  fly  which  had  just  been  walking 

in  tubercvilous  spit. 

1 1 .  A  gelatin  plate  infected  by  tubercles  expelled  by  a  tuberculous  patient  in  the 

act  of  coughing. 

12.  Photographs  of  various  spit-cups. 

13.  Dark,  close  room  in  tenement,  showing  lounge  on  which  a  consumptive  lay 

dying- 

14.  Same  tenement  with  lounge  near  an  open  window  and  arranged  by  visiting 

nurse — an  effective  illustration  of  the  value  of  a  visiting  nurse. 

15.  16.  Home  treatment  on  fire-escape. 

17.  Home  treatment  on  roof  of  tenement  house. 

18.  Window  tent  for  use  in  home  treatment. 

19.  Shack  treatment  as  carried  on  at  Liberty,  N.  Y.  "^ 

20.  Shack  treatment  as  carried  on  at  Ward's  Island. 

21 .  Model  of  inexpensive  shack. 

I  do  not  recommend  this  list  as  having  any  peculiar  advantage  over  any 
other  made  up  with  the  same  object  in  view.  The  slides  illustrate  reasonably 
well  the  points  which  we  must  drive  home  again  and  again  so  that  the  people 
know  the  facts  by  heart — 

1.  That  consumption  is  largely  a  house  disease,  and  must  be  dealt  with  as  such. 

2.  That  it  is,  for  the  greater  part,  due  to  careless  spitting,  which  must  be 

stopped. 

3.  That  the  disease  is  curable  if  taken  in  time — not  by  removal  to  a  favorable 

climate,  but  at  home, 

4.  That  the  treatment  of  consumption  is  not  alcohol,  is  not  drugs  or  patent 

medicines,  but  is  fresh  air,  rest,  food. 

Of  still  greater  value  in  the  long  run  than  lectiures  is  the  use  of  circvilars  of 
instruction  distributed  at  the  time  of  the  lectiures  and  through  other  agencies, 
such  as  churches,  public  schools,  societies,  labor  organizations,  and  the  like. 
The  most  efficient  single  means  of  distribution  is  the  public  and  parochial 
schools,  the  authorities  of  which,  within  oiu:  experience,  have  shown  great  will- 
ingness to  assist  in  the  good  work.  In  a  population  of  approximately  60,000 
we  were  able  to  distribute,  through  these  agencies,  between  12,000  and  15,000 
circulars  in  a  single  year.  These  were  printed  in  English,  Italian,  Polish,  Ger- 
man, Slovak,  and  Yiddish.  As  to  the  text,  we  made  a  collection  of  some 
fifteen  circulars  from  various  parts  of  the  country,  and  after  comparing,  eliminat- 
ing, and,  as  we  thought,  improving  upon  them,  we  completed  a  circular  which 
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was  translated  into  the  various  languages  mentioned.  Printed  in  two  colors,  so 
as  to  emphasize  the  salient  points,  they  presented  a  fahrly  attractive  appearance, 
and  no  doubt  did  much  good.  They  preached  Fresh  Air,  day  and  night,  Rest, 
as  much  as  can  be  had,  Food,  as  much  as  can  be  taken !  They  also  urged  the 
importance  of  the  early  recognition  of  the  disease. 

Casting  about  for  some  other  way  of  appealing  to  the  people  we  hit  last  year 
upon  the  advertising  lantern  idea,  and,  having  secured  a  suitable  plant,  we  ran 
a  lantern  with  scenes  from  Switzerland,  a  trip  to  Paris,  the  Rocky  Mountains, 
the  Colorado  River,  etc.,  alternating  with  tuberculosis  aphorisms.  Our  Board 
of  Education  kindly  lent  us  the  views,  and  we  prepared  a  set  of  tuberculosis 
slides  which  embodied  the  essentials  of  our  subject. 

This  method  of  education  was  brought  to  the  attention  of  this  Association 
at  its  last  annual  meeting,  but  for  want  of  space  the  text  of  our  slides  was  omitted 
from  the  published  Transactions.  I  believe  so  thoroughly  in  this  method  of 
education  that  I  am  going  to  give  you  the  text  of  the  slides  in  this  paper.  I 
believe  that  through  lantern  exhibitions  we  reach  more  of  the  people  we 
want  most  to  reach  than  through  the  use  of  circulars  of  instruction.  Many 
people  will  not  read  circulars  and  papers,  but  they  will  look  at  pictures.  The 
showman  realizes  this — so  does  the  professional  advertiser.  Now,  if  we  present 
an  attractive  series  of  pictures  and  introduce,  in  the  course  of  showing  them, 
a  few  sentences  here  and  there,  containing  in  the  briefest  possible  terms  what 
we  have  to  teach,  we  shall  certainly  reach  these  people.  They  learn  without 
realizing  they  are  learning  and  without  making  any  effort  to  learn.  The 
slides  read  as  follows: 

I.  Consumption  causes  more  deaths  than  any  other  disease.    Nearly 
one-third  of  all  the  people  who  die  between  twenty  and  forty- 
five  years  of  age  die  of  consumption. 
II.  If  you  want  to  know  how  to  protect  yourself  and  your  family  from 

consumption,  take  time  to  read  these  bulletins. 
III.  Consumption  attacks  especially  those  who  live  in  crowded  or  badly 

ventilated  rooms. 
rV.  Consumption  is  caused  by  the  poison  present  in  the  consumptive's 
spit.    The  poisonous  spit  dries  and  goes  as  dust  into  other 
people's  lungs. 
V.  A  little  poisonous  spit,  when  scattered  in  dust,  is  enough  to  affect 
dozens  of  people.    People  who  spit  on  the  floors  of  their  homes 
spread  the  disease. 
VI.  Consumption  is  caused  by  the  dust  from  dry  spit.    Workmen  who 

spit  on  the  floors  of  their  workshops  spread  the  disease. 
VII.  People  who  spit  on  the  sidewalks,  where  women  get  it  on  their 
dresses  and  take  the  poison  home,  spread  the  disease. 
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VIII.  Stop  spitting,  excepting  into  spittoons  or  into  the  gutters;  you  may 
have  consumption  and  not  know  it. 
IX.  Don't  spit  on  floors.     Don't  spit  in  corners  of  rooms.    You  may 

have  consumption  and  not  know  it. 
X.  Don't  spit  on  stairs.     Consumption  is  caused  by  the  dust  from 

dried  spit.     Don't  spit  on  sidewalks. 
XI.  If  you  have  consumption,  don't  give  it  to  others  by  spitting.    If 

you  have  not,  don't  let  others  give  it  to  you. 
XII.  A  consumptive  who  coughs  and  spits  anywhere  and  everywhere  is 
a  danger  to  the  community. 
XIII.  He  is  a  danger  to  the  neighborhood.    He  is  a  danger  to  the  family. 

He  will  poison  the  hoiise  he  lives  in. 
XrV.  A  consumptive  who  coughs  and  spits  anywhere  and  everywhere 
must  be  made  to  stop  it.     He  is  a  danger  to  his  family. 
XV.  If  he  will  not  stop  spitting,  he  should  be  reported  to  the  Board  of 
Health  as  a  dangerous  nuisance. 
XVI.  A  consumptive  should  spit  into  a  cloth  or  paper  which  can  be 
burned.    If  he  spits  anywhere  else,  he  is  a  source  of  danger  to 
you  and  your  family. 
XVII.  A  careful  consumptive,  one  who  coughs  into  a  handkerchief  and 
spits  into  it,  or  into  anything  that  can  be  boiled  or  burned,  is 
perfectly  safe  to  be  about  you. 
XVIII.  Be  kind  to  the  careful  consumptive,  as  you  would  have  others  kind 
to  you  if  you  were  sick. 
XIX.  The  only  consumptive  to  be  afraid  of  is  the  careless  consumptive — 
he  is  a  danger  to  the  neighborhood.     He  coughs  and  spits 
anywhere  and  everywhere. 
XX.  Sunlight  and  fresh  air  kill  the  poison  in  the  consumptive's  spit. 
XXI.  In  dark,  damp,  or  poorly  ventilated  rooms  the  poison  remains  for 

months  a  soiu^ce  of  danger. 
XXn.  Rooms  which  have  been  occupied  by  a  consumptive  should  be 
thoroughly  cleaned  and   then  disinfected   by  the  Board  of 
Health. 

XXIII.  See  that  you  have  fresh  air  in  your  homes !    See  that  you  have  fresh 

air  in  yom:  workshops ! 

XXIV.  Don't  live  in  a  room  where  there  is  no  fresh  air! 
Don't  work  in  a  room  where  there  is  no  fresh  air! 
Don't  sleep  in  a  room  where  there  is  no  fresh  air! 

XXV.  The  trouble  is  that  people  don't  let  air  enough  or  sunlight  enough 

into  their  homes. 
XXVI.  If  you  suspect  that  you  have  consumption — if  you  have  a  slight 

persistent  cough — 
XXVII.  If  you  are  gradually,  steadily,  losing  weight — 
If  you  are  beginning  to  feel  tired  all  the  time — 
XXVHI.  If  you  have  a  slight  feverishness  every  afternoon — 
XXIX.  Go  at  once  to  your  family  physician,  or  if  you  are  not  able  to  do 
that,  go  at  once  to  a  dispensary. 
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XXX.  Don't  waste  time  or  money  on  patent  medicines  or  "  consumption 

cures."     They  don't  cure. 
XXXI.  Consumption  may  be  cured,  if  taken  in  time,  but  usually  not  other- 
wise. 
XXXII.  Patent  medicines  do  not  cure  consumption;    most  of  them  are 
practically  alcoholic  drinks  in  disguise. 

XXXIII.  They  brace  you  up  for  a  little  while;  after  that  you  are  worse  than 

before. 

XXXIV.  "Consumption  cures"  do  not  cure  consumption.    While  you  are 

taking  them  you  are  losing  time,  and  time  you  cannot  afford 
to  lose. 
XXXV.  The  treatment  of  consumption  is  fresh  air,  day  and  night.    Rest, 

as  much  as  possible.     Food,  as  much  as  you  can  take. 
XXXVI.  Fresh  air — day  and  night,  summer  and  winter.     Rest — all  you 
can  get.    Food — all  you  can  eat — plain  food,  bread  and  butter, 
and  milk. 
XXXVII.  Fresh  air,  rest,  food.    These  give  you  your  chance  to  get  well  of 

consumption. 
XXXVIII.  Medicine  will  help,  but  it  is  not  so  important.    Avoid  alcoholic 
drinks  if  you  have  consumption. 
XXXIX.  AlcohoUc  drinks  are  particularly  bad  for  persons  suffering  from 
consumption.    They  do  not  cure — they  kill. 
XL.  Few  people  were  ever  benefited  by  the  use  of  alcohol.    Thousands 

of  people  have  been  ruined  by  it. 
XLI.  Self-indulgence  and  intemperance  are  very  bad  for  the  body. 
Vice,  which  weakens  the  strong,  kills  the  weak. 


We  have  deliberately  made  use  of  a  certain  amount  of  repetition  in  the  text 
of  these  slides.  Our  object  has  been  to  make  each  slide  as  nearly  as  possible 
complete  within  itself.  The  people  who  make  up  an  out-of-door  audience  are 
constantly  moving;  each  individual  stops  to  see  a  half-dozen  pictures  and 
passes  on,  giving  place  to  another  who  does  the  same.  It  is  important  that 
each  spectator  shall  find  some  message  in  what  he  sees.  Repetition,  therefore, 
seems  to  be  necessary. 

One  other  point  regarding  these  slides  deserves  attention.  The  type  from 
which  the  slides  are  printed  should  be  of  such  size  as  to  fill  the  slide  completely, 
leaving  only  a  narrow  margin  around  the  field.  If  this  is  not  done,  and  a  small- 
sized  type  is  used,  the  slides  will  not  be  clearly  legible  and  a  great  deal  of  theu: 
value  will  be  lost. 

Our  circulars  and  lantern  slides  have  been  criticized  on  the  ground  that  they 
are  pitched  in  a  tone  rather  too  optimistic.  Perhaps  the  criticism  is  just,  but 
my  own  opinion  is  that  we  need  a  lot  of  optimism  in  this  work,  and  that  the 
element  of  hope  is  a  most  important  factor  in  the  fight. 
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We  are  now  making  use  of  another  scheme  of  education.  Through 
the  courtesy  of  the  Telephone  Company  we  have  secured  permission  to  post 
notices  on  the  telephone  poles,  and  we  have  prepared  four  bulletins  for  that 
purpose.  These  are  made  of  tin,  on  which  the  text  is  printed  in  colors,  and  are 
so  distributed  as  to  reach  the  parts  of  the  city  where  they  are  most  needed. 
I  heartily  recommend  this  plan.  It  is  more  efficient  than  any  other  means 
we  have  so  far  tried.  The  signs  have  been  criticized  as  vulgar,  but  I  confess 
that  I  have  little  sympathy  with  such  criticism.  I  believe  that,  for  purposes  of 
education,  people  do  not  "  expectorate" — they  "  spit."  If  they  are  careless  or 
inconsiderate  in  spitting,  and  if  they  need  instruction  on  the  subject,  the  more 
direct  and  frank  such  instruction  is,  the  more  permanent  its  effect  on  their 
understanding.    These  signs  read  as  follows : 

Sanitary  League  Bulletin  No.  i. 

Spitting  on  the  sidewalk  is  a  misdemeanor  and  is  punishable  as  such. 
Spitting  is  a  dangerous  practice.  Disease  is  spread  in  that  way.  Spit 
into  the  gutter  or  into  spittoons  if  you  have  to  spit.  Don't  be  a  careless 
spitter. 

Sanitary  League  Bulletin  No.  2. 

People  who  spit  on  the  floors  of  their  homes  spread  disease.  Con- 
sumption especially  is  spread  in  that  way.  Workmen  who  spit  on  the 
floors  of  their  workshops  spread  disease.  Tobacco  juice  is  just  as 
dangerous  as  any  other  spit. 

Sanitary  League  Bulletin  No.  3. 

Don't  give  disease  to  others  by  careless  spitting.  Don't  let  others  give 
disease  to  you  by  careless  spitting.  Spit  into  the  gutter,  not  on  the 
sidewalk.     Spit  into  a  spittoon,  not  on  the  floor. 

Sanitary  League  Bulletin  No.  4. 

Consumption  is  caused  by  the  poison  present  in  the  consumptive's  spit. 
The  poisonous  spit  dries  and  goes  as  dust  into  other  people's  limgs. 
Don't  spread  the  disease.  Don't  let  others  spread  it.  Spit  into  the 
gutter  or  into  a  spittoon. 

In  addition  to  this  we  have  been  endeavoring,  through  our  Board  of  Health, 
to  secure  the  adoption  of  signs  for  use  in  the  trolley  cars  similar  to  Bulletin  No.  i 
of  our  telephone  pole  signs.  The  present  railway  and  trolley-car  signs  read — 
"  Spitting  on  the  floor  of  this  car  is  a  misdemeanor  punishable  by  a  fine  of  $500," 
etc.  People  have  read  that  sign  until  it  has  ceased  to  make  any  impression 
upon  them.  What  should  be  adopted  for  use  everywhere  through  the  country 
is  a  sign  that  not  only  forbids  spitting,  but  tells  the  people  why  they  should  not 
spit.    The  signs  we  have  recommended  read  as  follows : 
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Spitting  on  the  floor  or  on  the  platform  of  this  car  is  a  crime  and  will  be  punished 

as  such. — By  Order  of  the  Board  of  Health. 
Consumption  and  other  diseases  are  spread  by  careless  spitting.     Spit  into  the 

gutter  or  into  a  spittoon. — Sanitary  League  Bulletin. 


Spitting  on  the  floor  or  on  the  platform  of  this  car  is  a  crime  and  will  be  pun- 
ished as  such. — By  Order  of  the  Board  of  Health. 

Spitting  in  public  places  is  a  dangerous  practice.  Diseases  are  spread  in  that 
way.     Spit  into  the  gutter  or  into  a  spittoon. — Sanitary  League  Bulletin. 


Spitting  on  the  floor  or  on  the  platform  of  this  car  is  a  crime  and  will  be  pun- 
ished as  such. — By  Order  of  the  Board  of  Health. 

Consumption  is  caused  by  the  poison  in  the  consumptive's  spit.  The  poisonous 
spit  dries  and  goes  as  dust  into  other  people's  lungs.  Spit  into  the 
gutter  or  into  a  spittoon. — Sanitary  League  Bulletin. 


Spitting  on  the  floor  or  on  the  platform  of  this  car  is  a  crime  and  will  be  pun- 
ished as  such. — By  Order  of  the  Board  of  Health. 

The  trouble  now  is  that  consumption  is  spread  by  careless  spitting.  Spit  into 
the  gutter  or  into  a  spittoon. — Sanitary  League  Bulletin. 


You  will  see  that  the  object  of  these  signs  is  not  only  to  forbid  spitting,  but 
to  give,  in  as  compact  a  form  as  possible,  the  reasons  why  careless  spitting  is  to 
be  avoided.  I  think  that  these  signs  should  be  changed  from  time  to  time  so  as 
to  give  the  people  instruction  in  the  various  phases  of  our  subject.  Signs  of 
this  kind  should  prove  most  effective  in  the  educational  branch  of  our  work. 
I  hope  to  see  them  widely  used. 

With  regard  to  the  various  other  methods  of  education,  I  have  made  no 
reference  to  them  or  to  the  tuberculosis  exhibitions  which  have  been  carried 
on  in  some  of  our  larger  cities,  because  we  have  had  no  personal  experience 
with  them,  and  also  because  they  have  been  widely  discussed  in  our  literature. 
I  have  no  doubt  that  they  all  do  a  great  deal  of  good.  I  believe  that  through 
exhibitions,  through  circulars,  through  the  advertising  lantern,  through 
telephone  and  trolley  signs,  through  the  public  schools, — through  all  sorts  of 
educational  expedients, — a  profound  impression  is  being  made  upon  the  minds 
of  the  people  which  is  sure  to  result  in  a  saner  manner  of  living  and  in  a  sub- 
stantially lessened  mortality  from  consumption. 

In  whatever  educational  work  we  do  it  is  of  the  utmost  importance  to 
concentrate  our  efforts  as  much  as  possible  upon  the  essential  features, 
upon  the  spitting  nuisance,  upon  the  importance  of  fresh  air,  upon  the 
necessity  of  early  treatment,  and  upon  the  avoidance  of  alcohol.    If  we  go  into 
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the  refinements  of  the  subject,  our  message  loses  weight  by  too  great  diffusion. 
Concentration,  then,  is  the  keynote  to  success  in  educational  work. 

But  the  real  object  of  our  campaign  is  broader  than  the  education  of  the 
people  generally,  it  is  broader  than  the  accumulation  and  publication  of  data 
regarding  the  disease — it  is  to  get  control  of  the  disease,  to  limit  its  spread,  and, 
where  possible,  to  stamp  out  and  destroy  the  sources  of  the  infection.  This 
can  be  done  only  through  a  special  dispensary  organization.  A  tuberculosis 
dispensary,  then,  should  be  the  goal  of  our  effort — a  place  where  the  needy 
poor  may  receive  the  necessary  treatment.  This  is,  no  doubt,  an  important 
function  of  such  an  institution.  But,  of  still  greater  importance,  it  should  be 
a  place  where  all  of  the  interests  and  aspects  of  the  disease  are  centered  and 
kept  under  observation  and  control.  A  tuberculosis  dispensary  should  be  the 
center,  so  to  speak,  of  the  tuberculosis  industry  of  the  commimity.  It  should 
contain  a  complete  record  of  the  deaths  which  have  taken  place  in  the  past,  of 
the  houses  in  which  cases  of  consumption  are  known  to  exist,  and  of  those 
workshops  which  are  believed  to  be  a  source  of  infection,  and  it  should  be  the 
duty  of  such  dispensary  to  keep  informed  of  all  removals  of  consumptives 
from  one  house  or  apartment  to  another,  so  as  to  see  that  the  vacated  prem- 
ises are  properly  disinfected. 

The  most  important  object,  then,  of  a  tuberculosis  campaign  is  to  establish  a 
tuberculosis  dispensary,  and  it  is  the  duty  of  the  hospital  and  finance  com- 
mittees of  an  organization  to  find  ways  and  means  of  providing  such  a  dispen- 
sary at  the  earliest  possible  moment.  The  dispensary  should  be  in  charge 
of  a  person  who  has  a  thorough  grasp  of  the  objects  to  be  accomplished,  who 
will  maintain  the  records  of  consumption  throughout  the  city  through  the 
various  sources  of  information  open  to  him;  first,  through  information 
derived  from  patients  visiting  the  dispensary,  second,  from  records  of  the  board 
of  health,  third,  from  the  report  of  the  visiting  nurse,  who  should  work  under 
his  constant  supervision  and  control.  As  a  means  of  assisting  him  in  maintain- 
ing his  records  in  shape  for  convenient  reference  I  should  recommend  a  large 
mounted  map  of  the  city  with  thumb  tacks  in  different  colors  to  indicate  the 
houses  in  which  deaths  have  recently  occurred,  and  with  little  red  flags  to  mark 
those  in  which  consumptives  are  now  living.  Such  a  map  shows  at  a  glance  the 
field  of  operation  and  the  progress  of  the  battle.  It  shows  where  educational 
effort  should  be  concentrated,  where  the  board  of  health  should  be  most  vigilant 
— in  short,  where  all  the  activities  of  the  campaign  should  find  their  highest 
expression. 

The  medical  work  of  the  dispensary  should  be  divided  among  the  physicians 
of  the  community  in  such  a  way  that  each  group  or  school  of  practice  is  ade- 


I04  A  WORKING  PROGRAM  FOR  A  SMALL  CITY 

quately  represented.  Physicians  should  be  made  to  feel  that  the  dispensary 
belongs  to  all  of  them,  and  that  all  are  equally  responsible  for  its  success. 

It  is  the  duty  of  the  visiting  nurse  to  see  that  each  patient  carries  out  at  home 
the  necessary  precautions  against  the  spread  of  the  disease,  and,  acting  as  the 
physician's  alter  ego,  to  minister  to  the  sufferers  according  to  their  needs. 
She  visits  each  case  from  time  to  time,  and  wherever  a  case  removes  to  another 
house,  she  reports  that  circumstance  at  once  to  the  dispensary,  which  in  turn 
reports  it  to  the  board  of  health.  In  this  way  the  trails  of  infection  are  stamped 
out.  Moreover,  where  a  patient  refuses  to  carry  out  instructions,  and  in  that 
way  becomes  a  menace  to  the  health  of  the  community,  the  visiting  nurse  is 
able  to  guard  the  community  by  reporting  the  case  to  the  authorities  as  a  public 
nuisance,  and  by  giving  neighboring  families  advice  regarding  the  best  method 
of  protecting  themselves.  A  careless  consumptive,  such  as  I  have  described, 
should  be  removed  and  isolated  just  as  smallpox  is  isolated. 

To  provide  such  a  dispensary  and  to  maintain  its  activities  is  clearly  the 
duty  of  a  city  government,  but,  unfortunately,  there  are  many  legal  obstacles 
in  the  way  of  securing  corporate  support  for  philanthropic  enterprises.  The 
task  of  overcoming  these  legal  obstacles  should  fall  to  the  lot  of  the  Committee 
on  Laws  and  Ordinances,  and  the  necessary  steps  should  be  taken  by  that 
committee  to  overcome  them.  Fortunately  for  us,  in  Yonkers  we  had  a  Mayor, 
the  Honorable  John  H.  Coyne,  and  a  Common  Council  in  full  sympathy  with 
our  objects,  willing  and  anxious  to  co-operate  in  every  way  in  their  power  to 
accomplish  the  ends  we  had  in  view.  As  a  result,  a  large  part  of  the  expense  of 
the  Yonkers  crusade  is  now  borne  by  the  city.  Whether  tuberculosis  move- 
ments in  other  cities  receive  from  the  civil  authorities  equally  broad-minded 
support  is  another  matter. 

An  organization  such  as  I  have  endeavored  here  to  describe  should  bring 
together  into  a  single  co-ordinated  whole  the  activities  of  a  considerable 
number  of  philanthropic  citizens;  this  is  virtually  necessary  to  a  successful 
campaign  against  consumption.  My  personal  experience — such  as  it  is — has 
left  in  my  mind  the  dominant  conviction  that  a  movement  of  this  sort,  to  be 
successful,  must  be  based  on  a  well-considered  preliminary  organization. 
Most  persons  engaged  in  work  of  this  kind  are  able  to  give  to  it  only  a  portion  of 
their  effort.  However  well  disposed  they  may  be,  the  cares  of  business,  the 
exactions  of  social  life,  distract  their  attention.  For  these  reasons  their  work 
will  be  more  or  less  intermittent,  and  should  be  correspondingly  carefully  or- 
ganized in  order  that  the  energy  expended  may  not  be  wasted.  Progress  in  such 
work  is  slow:  there  are  many  disappointments,  but  if  the  objects  to  be  attained 
are  clearly  defined  and  the  movement  carefully  organized,  our  efforts,  how- 
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ever  intermittent,  are  sure  to  bring  final  success.  Under  such  an  organization 
those  who  are  interested  in  ministering  to  the  needs  of  the  consumptive  poor 
may  work  side  by  side  with  those  who  beheve  in  the  superior  value  of  educating 
the  people  to  protect  themselves;  those  who  wish  to  study  the  phenomena  of 
the  disease  clinically  with  those  who  are  interested  in  its  economic  or  its  social 
aspect.  With  such  an  organization  all  may  work  toward  the  accomplishment 
of  a  common  end.  Without  it,  such  effort  as  may  be  made  will  fall  short  of 
securing  lasting  results  because  it  lacks  unity  and  steadiness  of  purpose. 


DISCUSSION  ON  DR.  ROGERS'  PAPER 

Dr.  Alfred  Meyer,  New  York :  I  had  the  privilege  of  being  present  as 
a  speaker  at  the  preliminary  meeting  of  this  organization  in  Yonkers,  and  have 
listened  with  much  interest  to  the  very  reasonable  and  almost  perfect  method 
which  has  been  pursued  since  that  time.  Dr.  Rogers'  paper  is  a  very  valuable 
one,  and  I  would  suggest  that  it  would  be  freely  disseminated,  especially 
among  the  smaller  cities  throughout  the  country,  for  it  is  full  of  practical  details 
in  starting  separate  anti-tuberculosis  movements. 

The  Chairman,  Mr.  Kennaday :  I  hope  that  Dr.  Meyer  will  lay  his 
suggestion  in  regard  to  Dr.  Rogers'  paper  before  the  Board  of  Directors. 

There  are  several  other  practical  methods  of  disseminating  facts  regarding 
tuberculosis  that  I  would  like  to  refer  to.  One  is  the  use  of  the  back  of  transfer 
slips  that  are  issued  on  the  street-cars.  Thousands  of  persons  receive  these 
transfers  every  day,  and  if  an  appropriate  inscription  were  printed  on  the  back 
of  these,  it  would  doubtless  be  read  by  many. 

Lantern  slides  in  the  parks  and  at  recreation  piers  are  very  effective  in 
this  educational  work.  The  people  go  to  these  places  to  see  the  pictures  or 
to  hear  music,  and  you  intersperse  among  the  lighter  features  of  the  entertain- 
ment brief  advice  regarding  tuberculosis,  as  Dr.  Rogers  has  explained. 

Another  important  medium  for  disseminating  knowledge  regarding  tuber- 
culosis which  has  hitherto  been  largely  overlooked  is  the  public  press.  In  the 
tens  and  himdreds  of  thousands  of  papers  that  are  daily  placed  before  the 
readers  of  this  country  we  have  a  means  of  spreading  these  facts  that  has  here- 
tofore been  largely  neglected.  The  papers,  as  a  rule,  are  anxious  to  get  this 
material;  during  the  past  few  months  the  committee  in  New  York  have  been 
furnishing  them  with  weekly  articles  on  tuberculosis  which  they  have  been 
publishing,  sometimes  as  leading  editorials,  sometimes  otherwise.  We  get 
these  acticles  out  on  the  multigraph  machine  at  a  comparatively  small  expense, 
and  send  them  broadcast  throughout  the  State,  and  thus  they  reach  the  eyes 


I06  A  WORKING  PROGRAM  FOR  A  SMALL  CITY 

of  millions  of  people.  I  would  like  to  see  the  National  Association  start  a 
similar  movement.  About  1200  of  these  articles  are  sent  out  to  the  newspapers 
each  week,  and  last  week  we  sent  about  1800  announcing  the  meeting  of  the 
National  Association.  They  could  all  be  prepared  in  one  office  for  the  press 
of  the  whole  country,  and  I  believe  there  is  no  more  practical  method  of  bring- 
ing these  facts  before  the  public  at  large. 


SCHOOLS  AND  TUBERCULOSIS 
By  John  H.  Lowman,  M.D. 

Cleveland 


It  is  less  than  ten  years  since  prophylaxis  of  tuberculosis  in  the  schools  has 
been  seriously  discussed.  In  1899  Huebner,  in  a  report  on  this  subject,  sug- 
gested that  teachers  as  well  as  pupils  in  the  schools  should  be  under  medical 
observation,  and  that  one  should  not  concern  himself  alone  with  the  health  of 
the  scholars,  but  also  with  that  of  the  teachers.  Since  that  time  there  have 
been  many  contributions  bearing  upon  this  question  by  physicians,  sanatorians, 
and  educators,  until  now,  when  the  school  authorities  themselves  have  taken 
up  the  matter  practically  and  are  seriously  considering  the  best  way  to  protect 
the  children. 

The  word  has  gone  out  that  if  the  pupil  is  to  be  taken  from  his  home  for 
five  and  six  hours  a  day,  his  health  must  be  safe-guarded  during  that  period. 
And  now  we  see  in  some  of  the  most  recent  school-buildings  a  school  dispen- 
sary incorporated  and  made  an  integral  part  of  the  structure. 

The  subject,  however,  turns  on  the  question  as  to  whether  tuberculosis  in- 
creases during  the  school  age  of  the  child,  and  if  so,  what  is  the  cause  of  the 
increase.  Moncorvo  and  D'Espine  claimed,  in  1905,  that  there  was  a  reduction 
of  the  mortality  rate  during  the  school  period.  Cornet  demonstrated  that  the 
mortality  rate  diminished  gradually  from  the  first  year  until  the  tenth  and 
then  remained  practically  stationary  until  the  fifteenth,  when  it  took  a  sudden 
upward  bound.     This  is  in  accord  with  his  dust  theory  of  contagion. 

The  young  men  and  women  take  up  their  work  in  shops  about  the  fifteenth 
year,  and  are  thus  exposed  more  to  the  dust  and  foul  air  of  the  factories.  Many 
statistical  tables  show  a  gradual  reduction  of  mortality  from  the  first  year  on 
until  the  fifteenth  year  when  estimated  from  the  total  number  living.  But 
these  statistics  are  misleading  if  considered  alone.  We  must  consider  the 
number  living  at  the  various  ages.  Thus  there  are  naturally  a  larger  number 
living  at  the  age  of  one  year  than  at  the  age  of  three,  since  of  all  children  born, 
one-fifth  die  before  the  end  of  their  first  year.  The  mortality  rate  of  the  first 
year  of  life  must  show  an  increase  of  more  than  one-fifth  over  that  of  the 
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second  year  of  life  before  an  increase  of  mortality  in  the  first  year  could  be 
claimed.  It  can  be  seen  that  the  apparent  gradual  reduction  of  mortality 
until  the  fifteenth  year  may  be  a  statistical  error. 

A  recent  table  by  Kirchner,  based  on  the  Prussian  statistics,  would  seem 
to  confirm  this  idea.  He  bases  his  figures  on  the  number  of  deaths  from 
tuberculosis  in  each  hundred  deaths  in  each  class,  arranged  according  to  age. 
From  this  study  he  develops  the  following  table: 

In  Yeas.                                                                    Males.  Feuales. 

o-  1 1.61  1.60 

1-2 4.46  4-55 

2-3 5-84  6.48 

3-5 6.44  7.41 

5-10 9.26  12.02 

10-15 18.65  29.74 

This  table  demonstrates  that  the  sudden  increase  commences  at  the  fifth  year 
and  rapidly  increases,  and  shows  that  certain  conditions  enter  the  child's  life 
during  the  school  period  which  enormously  increase  his  risk  of  dying  of  tuber- 
culosis. 

Another  interesting  fact  is  developed  from  the  study  of  Kirchner's  tables. 
It  appears  that  the  percentage  of  deaths  from  tuberculosis  in  the  last  five  years 
has  increased  from  i  to  8  per  cent,  for  those  under  twenty-five  years  of  age, 
although  its  total  mortality  has  diminished  20  per  cent. 

His  general  tables,  compiled  with  reference  to  the  total  number  living  and 
the  total  deaths  from  tuberculosis,  correspond  mainly  with  those  with  which  one 
is  generally  familiar. 

The  surprising  statement  that  the  mortality  of  the  young  has  increased,  and 
especially  during  the  school  age,  requires  the  most  serious  and  thoughtful  con- 
sideration. This  apparently  new  fact  may  not  be  due  to  an  increase  of  the 
disease,  but  to  a  discovery. 

The  technique  of  diagnosis  has  improved,  but  the  mind  of  man  is  more  alert 
to  the  whole  question,  ideas  of  the  pathology  of  the  disease,  especially  as  far  as 
the  lymphatic  system  is  concerned,  have  changed,  and  consequently  the  disease 
is  detected  with  much  greater  precision.  All  this,  true  though  it  may  be,  does, 
nevertheless,  not  invalidate  entirely  the  position  that  the  danger  of  contracting 
tuberculosis  increases  with  the  age  of  the  child  and  constitutes  a  peculiar  and 
extraordinary  menace  during  the  school  age.  Assuming,  then,  that  the  child  en- 
counters a  new  danger  when  he  enters  the  school,  is  it  possible  to  determine 
wherein  the  danger  lies?  This  opens  the  whole  question  of  the  etiology  of 
tuberculosis.    Two  propositions  are  to  be  considered.    Is  the  disease  latent 
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from  an  early  period,  only  to  break  out  in  the  flower  of  youth  ?  or  is  it  contracted 
from  the  dust  and  contiguity  with  disease  in  the  school- room  ? 

V.  Behring's  theory  of  early  infection,  and  Grancher's  demonstration  of 
ganglio-pulmonary  tuberculosis,  have  undoubtedly  today  more  influence  than 
ever  in  moulding  medical  opinion.  It  is  not  necessary  to  discuss  here  the 
theoretical  question  whether  the  tracheo-bronchial  adenopathy  comes  from  the 
mesentery  or  the  tonsils  as  a  portal  of  entry  of  the  bacillus. 

Welch  declared  last  year  that  the  infection  of  the  hilus  glands  upward  from 
the  mesentery  was  highly  improbable  in  light  of  the  more  direct  path  from  the 
throat  downward.  Harbitz's  masterly  work  confirms  this  idea,  as  he  dem- 
onstrates active,  virulent  bacilli  in  the  chain  of  lymphatics  along  the  neck  into 
the  chest.  There  is  no  doubt,  however,  that  the  lungs  can  be  infected  from 
the  mesentery. 

The  great  majority  of  children,  says  Grancher,  who  come  to  autopsy  in  the 
hospitals  show  tuberculosis  of  the  bronchial  glands  not  recognized  during  life. 

Naegeli,  of  Zurich,  found  that  33  per  cent,  of  children  had  tuberculosis  of 
the  glands,  and  Comby  that  37  per  cent,  were  affected. 

In  tuberculous  meningitis,  tuberculosis  of  the  lungs  and  pleura,  the  bron- 
chial glands  are  almost  invariably  involved.  In  autopsies  on  tuberculous  men- 
ingitis in  the  Baby  Hospital  of  New  York  the  bronchial  glands  have  always 
been  found  enlarged  and  often  caseous. 

Various  statistics  will  show  that  tuberculous  children  dying  from  whatso- 
ever cause  have  tuberculous  bronchial  glands  in  from  80  to  100  per  cent,  of  the 
cases,  and  often  these  glands  are  evidently  from  old  infections.  There  is  no 
doubt  whatever  that  the  glands  remain  enlarged  and  diseased  for  many  years 
without  betraying  their  presence.  Many  of  the  inscrutable  fevers  of  children 
are  due  to  these  adenopathies.  Pediatrists  generally  afl&rm  that  the  point  of 
departure  for  the  graver  tuberculous  lesions  is  the  bronchial  gland.  These 
organs  are  excited  by  the  various  agencies  to  greater  or  less  activity.  Their 
participation  as  cause  in  the  illness  of  the  child  is  often  unrecognizable  until 
marked  objective  symptoms  appear.  Not  infrequently  they  are  the  cause  of 
long-delayed  convalescence.  So  from  time  immemorial  whooping-cough  and 
measles.  Concetti  says,  have  been  considered  the  touchstone  of  the  health  of  the 
child. 

It  is  necessary,  therefore,  to  diagnosticate  this  condition  and  to  specialize 
those  children  in  whom  it  exists.  In  the  Tuberculosis  Dispensary  of  Cleve- 
land, Saturday  afternoon  is  devoted  to  the  examination  of  the  children  of 
families  in  which  tuberculosis  exists.  Out  of  500  examined,  20  per  cent,  show 
by  physical  signs,  although  the  general  condition  of  the  child  is  good,  that  gan- 
glio-tuberculosis  exists. 
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Roux  and  Josserand  practised  clinical  examination  by  the  radioscope  and 
found  that  44  per  cent,  of  the  children  examined  in  the  schools  of  Paris  and  at 
Cannes  were  tuberculous. 

The  lymphatic  system  of  children  is  peculiarly  disposed  to  tuberculous  in- 
fection. At  the  same  time  it  is  very  refractory  to  the  growth  and  development 
of  the  germs,  for  it  houses  them  and  protects  the  system  at  large  for  many  years 
— until,  in  fact,  the  glands  change  in  character  and  become  definitely  pathologic 
or  more  compact  and  smaller,  and  the  lymph  stream  less  rich  and  abundant. 
Legroux,  indeed,  declares  that  small  lymphatics  are  a  predisposing  cause  to 
general  infection. 

Kirchner  further  states  that  as  a  child  grows  older  the  acute  contagious  dis- 
eases are  less  serious  and  tuberculosis  more  serious  for  him. 

In  the  first  year  of  life  whooping-cough,  measles,  and  diphtheria  claim  more 
victims  than  tuberculosis. 

In  the  second  year  measles,  diphtheria,  whooping-cough,  and  scarlet  fever 
each  has  a  greater  mortality  than  tuberculosis,  which  occupies  a  fifth  place  in 
the  mortality  rate. 

From  the  third  to  the  fifth  year  tuberculosis  occupies  the  fourth  place  with 
reference  to  the  main  causes  of  death. 

From  the  sixth  to  the  tenth  year  tuberculosis  occupies  the  third  place. 

From  the  eleventh  year  on  tuberculosis  occupies  the  first  place,  except  where 
occasionally  pneumonia  contests  the  primacy  with  it. 

Thus  it  is  made  to  appear  that  the  ordinary  contagious  diseases  are  not 
the  principal  danger  to  the  child  as  he  enters  the  school  period,  but  that  tuber- 
culosis is  the  chief  enemy  against  whom  some  protection  must  be  found. 

In  addition  to  pulmonary  consumption,  which  claims  the  plurality  of 
deaths  during  the  school-life,  there  are  a  large  number  of  cases  of  tuberculosis 
included  under  meningitis  and  bone  diseases  which  would  raise  this  plurality. 

That  girls  show  a  greater  increase  than  boys  in  the  mortality  records  is  a 
significant  fact.  The  rate  for  the  two  sexes  is  about  the  same  under  the  sixth 
year,  but  after  that  time,  and  especially  after  the  tenth  year,  the  disparity  to  the 
disadvantage  of  the  girls  is  very  marked. 

This  fact  demands  the  earnest  thought  of  school  sanitarians  and  teachers, 
for  there  must  be  some  definite  cause  for  one  class  of  pupils  failing  to  bear  the 
strain  of  the  early  years  of  training. 

Open  contagious  cases  of  tuberculosis  among  children  are  not  common. 
The  ganglionic  form  advances  by  successive  stages  and  at  times  becomes  con- 
tagious, but  it  is  not  easy  to  get  the  bacilli  from  children. 

In   the   children's   clinic  of   the  Tuberculosis   Dispensary  of  Cleveland, 
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although  20  per  cent,  are  tuberculous,  an  open  contagious  case  is  rare;  thus  one 
is  led  to  look  to  general  conditions  as  causes  of  the  sudden  increase.  We  must 
not,  however,  overlook  the  fact  that  occasional  open  cases  exist  among  both 
teachers  and  pupils,  and  that  these  are  undoubtedly  sources  of  new  con- 
tagion. 

Brouardel  states  that  one-fifth  of  the  teachers  of  Paris  are  tuberculous. 
This  cannot  be  true  here,  though  statistics  are  not  available  for  positive  dem- 
onstration. 

Tuberculosis  in  children  is  very  amenable  to  treatment.  It  is,  in  fact, 
very  susceptible  to  favorable  and  unfavorable  influences,  so  that  it  is  a  fair 
inference  that  unhygienic  conditions  must  be  reckoned  among  causes  of  the 
disproportionate  increase  in  the  number  of  cases  during  the  school  years. 

It  is  necessary  to  show  that  there  are  conditions  in  the  school-life  that  are 
favorable  to  the  development  of  the  disease  in  order  to  establish  the  claim  that 
the  school  may  be  a  factor  in  the  spread  of  the  disease. 

Bad  ventilation  is  one  of  these  factors.  It  is  only  in  the  most  modem 
buildings  that  the  ventilation  can  be  said  to  be  approximately  satisfactory. 
The  air  in  the  rooms  is  usually  close  and  unpleasant,  and  means  of  changing 
it  very  imperfect.  A  two  hours'  continuous  session  in  such  an  atmosphere  is 
found  to  be  depressing.  The  physical  directors  of  the  school  generally  regard 
this  as  their  chief  difl5culty,  and  the  one  most  difl&cult  to  overcome.  With  the 
Fitz  air  test  the  excess  of  carbonic  acid  gas  can  easily  be  estimated  and  is  often 
found  in  excess. 

The  transition  of  a  child  from  a  free,  unrestrained  life  in  the  open  air  to  a 
room  deficient  in  oxygen  and  with  an  excess  of  carbon  dioxide  must  have  an 
unfavorable  general  influence. 

The  air  space  generally  allotted  to  each  child  in  a  school-room  is  about  200 
cubic  feet.  With  the  constant  opening  of  doors  and  windows  this  is  considered 
by  school  authorities  as  sufficient.  Rooms  are  found,  however,  that  supply 
but  150  cubic  feet,  and  in  most  of  the  rooms  the  air  is  close,  and  sometimes 
markedly  close. 

The  untidy  condition  of  the  children  in  the  poor  districts  gives  an  odor  to 
some  of  the  rooms  that  is  unbearable  to  the  transient  visitor  coming  from  the 
fresh  air.  This  lack  of  cleanliness  is  overcome  in  a  measure  by  the  system  of 
shower-baths  instituted  in  some  buildings.  The  difficulties  to  be  overcome 
are  in  many  instances  insurmountable,  but,  nevertheless,  are  attacked  relent- 
lessly by  school  boards. 

The  danger  of  the  spread  of  contagious  diseases  of  the  skin  and  the  exan- 
themata is  now  much  diminished  by  the  medical  school  inspectors.     But 
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their  office  is  only  too  often  perfunctorily  performed.  When  thoroughly  done, 
school  inspection  by  medical  officers  has  a  great  prophylactic  value. 

On  the  first  day  of  inspection  in  New  York,  out  of  4100  children,  140  were 
excused  from  the  schools  because  of  contagious  diseases.  In  Frankfort,  Ber- 
lin, Leipzig,  Milan,  Paris,  London,  New  York,  and  many  American  cities 
school  inspection  is  done  with  reasonable  thoroughness,  with  the  result  of  pro- 
tecting the  child  from  many  contagious  ills  and  also  of  increasing  the  average 
general  attendance  at  school.  An  improvement  in  the  health  of  the  pupils 
must  certainly  result  from  this  surveillance. 

Every  possible  opportunity  should  be  given  the  child,  consistent  with  the 
curriculum  and  discipline,  to  leave  the  school-room.  Thus  none  should  be 
allowed  to  remain  within  the  building  during  recess  or  to  be  detained  after 
school-hours.  The  physical  exercise  periods  should  be  in  the  open  air.  This 
might  not  be  possible  in  inclement  and  cold  weather,  but  it  could  often  be 
done. 

Regarding  the  danger  of  infection  in  school  from  tuberculosis,  accurate 
statistics  are  lacking.  From  Kirchner's  table  it  is  deducible  that  the  propor- 
tionate number  of  deaths  gradually  increases  during  the  school  period.  At 
the  tenth  year  he  finds  that  out  of  100  boys  who  die,  9.26  die  of  tuberculosis, 
and  out  of  100  girls,  12.02  die  of  tuberculosis.  In  order  to  decide  definitely 
the  matter,  systematic  examinations  of  children  in  the  various  grades  must  be 
made  in  the  same  spirit  as  is  done  to  determine  the  increase  of  myopia  in  the 
various  higher  grades.  Until  this  is  done  and  compared  with  the  mortuary 
reports  by  ages,  we  cannot  have  the  facts — i.  e.,  we  cannot  know  whether 
tuberculosis  is  present  in  increasing  ratio  from  the  first  to  the  eighth  grade. 

In  the  children's  clinic  of  the  Tuberculosis  Dispensary  of  Cleveland,  which 
I  control,  504  children,  up  to  the  ages  of  sixteen,  who  have  been  associated 
with  a  case  of  tuberculosis  in  their  homes  have  been  examined.  Thirty-eight, 
or  7.5  per  cent.,  have  positive  pulmonary  tuberculosis;  sixty-foiu:,  or  11.9  per 
cent.,  could  easily  become  so  affected  under  unfavorable  conditions. 

In  one  school  district  of  1420  families,  572  families  were  visited  and  67  cases 
of  adult  tuberculosis  found.  In  the  57  houses  in  which  these  cases  were  found, 
151  children  were  exposed  to  infection.  If  the  same  rate  of  adult  cases  pre- 
vailed throughout  the  district  and  the  number  of  children  also  averaged  in  the 
same  way,  we  should  have  in  this  school  district,  assuming  that  the  figures 
found  in  the  dispensary  are  correct,  27  cases  of  positive  pulmonary  tubercu- 
losis and  54  that  are  strongly  suspected  of  having  tuberculosis.  Not  all  these 
would  be  of  school  age,  but  there  would  be  81  children  in  one  school  district 
of  1200  pupils  who  would  require  surveillance.    If  only  one-third  of  these 
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were  actually  in  attendance  at  school,  there  would  be  abundant[[opportunity 
for  infection  of  the  others  who  are  in  sound  health. 

It  must,  however,  be  admitted  that  infection  would  be  more  probable  in 
the  home  were  a  contagious  disease  there  present  than  in  the  school.  The 
interchange  of  objects  of  personal  use  is  constant  in  the  houses  of^the^poor — 
indeed,  all  the  conditions  that  favor  contagion  are  there. 

In  the  school  district  to  which  reference  has  just  been  made  there  are  more 
than  fifty  pupils,  so  the  principal  declares,  who  never  have  a  regular  meal  at  a 
table,  but  pick  up  in  the  house  what  they  have  to  eat.  No  such  irregularity 
exists  in  the  school,  but  there  is  still  possibility  of  direct  contagion  by  the  inter- 
change of  slates,  pencils,  and  personal  belongings,  not  to  speak  of  the  infec- 
tion of  the  rooms  from  coughing  and  expectoration. 

It  is  common  knowledge  that  a  certain  number  of  teachers  have  tubercu- 
losis, but  no  definite  percentage  can  be  stated.  They  are  naturally  a  source 
of  danger  to  the  schools  and  should  be  excluded. 

Direct  physical  examination  is  the  only  way  to  detect  those  in  the  schools 
who  are  contagious  to  others.  For  this  purpose  school  inspection  as  now  con- 
ducted is  absolutely  useless.  Whatever  value  it  may  have  it  has  no  value  in 
determining  the  amount  of  tuberculosis  present.  It  is  a  prophylactic  and  not 
a  diagnostic  measure,  as  far  as  tuberculosis  is  concerned. 

The  examination  should  be  carefully  made  by  especially  trained  physicians. 
This  is  practically  impossible  at  present,  and  we  must  have  recourse  to  certain 
compromise  procedures. 

The  number  of  adult  cases  in  any  one  school  district  can  be  ascertained  by 
consulting  the  mortality  reports,  the  health  office  records  where  compulsory 
registration  prevails,  and  by  making  house  to  house  inspection.  The  number 
of  children  exposed  to  infection  through  these  cases  can  easily  be  known.  Pre- 
sumably, 7  per  cent,  of  these  exposed  children  have  open  tuberculosis,  and  12 
per  cent,  more  require  constant  supervision.  The  children  discovered  by  this 
method  can  be  specialized.  If  this  much  was  done,  tuberculosis  would  cease 
to  be  a  menace  in  the  schools.  In  any  epidemic  it  is  not  necessary  to  isolate 
every  case.  The  percentage  increases  with  the  virulence  of  the  infection. 
With  leprosy  the  Norwegian  countries  have  found  that  it  is  necessary  to  seclude 
but  40  per  cent,  of  the  cases  in  order  to  bring  about  gradually  a  reduction  of 
the  number  of  total  cases.  With  tuberculosis  a  seclusion  of  60  per  cent,  would 
unquestionably  reduce  rapidly  the  total  mortality. 

When  the  infected  children  are  discovered,  they  should  be  segregated  in 
rooms  by  themselves  in  small  classes  and  these  rooms  should  be  frequently 
cleaned  and  disinfected. 
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Special  classes  of  children  are  numerous  now  in  the  public  schools.  In 
Cleveland,  520  children  are  taught  in  27  special  classes.  There  are  classes 
of  epileptics,  defectives,  backward  children,  unruly  children,  and  the  deaf  and 
dumb.  No  one  of  these  classes  can  be  composed  of  more  than  fifteen  scholars. 
They  are  made  up  from  pupils  of  all  grades,  but  this  is  in  no  way  a  disadvantage 
to  the  pupil,  as  the  class  is  small. 

The  segregation  of  pupils  in  special  classes  as  a  practical  question  has  been 
definitely  solved.  There  could,  therefore,  be  no  difficulty  in  segregating  the 
special  tuberculosis  children  that  seem  to  demand  such  treatment.  These 
children  who  are  now  neglected  would  become  much  more  useful  citizens 
than  the  defectives  who  are  not  favored  by  separate  classes.  To  provide 
properly  for  the  tuberculous  is  enlightened  public  policy;  to  provide  for  the 
defectives  is  charity. 

As  soon  as  the  tuberculosis  cases  are  known  and  the  pupils  collected  in 
special  classes,  the  actual  work  of  protecting  such  children  by  positive  measures 
will  begin.  With  the  presence  of  tuberculosis  classes  before  them  many  ideas 
would  immediately  suggest  themselves  to  the  teacher  in  charge  and  to  the  higher 
authorities.  Thus  such  classes  would  convene  later  and  be  dismissed  earlier 
in  order  to  diminish  the  number  of  hours  in  school  and  to  prevent,  as  well, 
the  commingling  of  children  on  the  street.  Much  of  the  work  would  be  done 
out-of-doors,  and  particvdar  attention  would  be  given  to  ventilation.  Some 
of  the  children  would  be  given  food  during  school  hours. 

What  we  might  call  sanatorium  schools  in  the  suburbs,  as  has  already  been 
projected  in  Milan,  with  especially  constructed  buildings  having  wide  veran- 
das, would  undoubtedly  result.  Such  schools  would  lead  naturally  to  forest 
schools,  garden  schools,  and  all  the  various  devices  looking  toward  teaching 
children  in  the  open  air. 

The  main  thing  is  the  realization  of  the  idea;  to  place  in  evidence  before 
the  public,  by  special  classes,  the  fact  that  tuberculosis  exists  among  the  chil- 
dren. Once  this  is  done,  the  broad  pedagogue  will  follow  the  idea  to  its  ulti- 
mate details.  Moreover,  the  effect  of  the  model  hygienic  school  on  the  whole 
system  of  schools  is  not  to  be  underestimated. 

When  once  the  tuberculous  are  classified  and  the  special  schools  in  opera- 
tion, it  would  be  very  easy  to  effect  a  co-operation  with  all  the  vast  machinery 
now  at  work  in  many  cities  for  the  uplifting  of  the  health  of  the  masses.  The 
question  is  constantly  asked  by  committees  of  philanthropic  bodies,  "Where 
are  the  pretubercular  or  latent  cases  toward  whom  our  prophylactic  measures 
should  be  directed  ?  "  By  pointing  out  the  tuberculosis  schools  they  would  be 
easily  answered.    By  eliminating  infectious  cases  from  the  general  classes 
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these  positive  measures  have  naturally  in  the  same  degree  a  negative  effect  on 
the  children  in  sound  health.  The  teachers  in  the  schools  would  be  in  no  dan- 
ger, providing  the  few  open  cases  were  excluded  and  the  rooms  scientifically 
cleaned.  It  has  been  repeatedly  shown  that  a  sanatorium  is  not  unsafe  for 
the  employees  of  the  institution.  It  is  a  fair  presumption  that  the  schools  also 
would  not  be  unsafe  for  the  teachers  and  custodians.  However,  as  it  is  possi- 
ble for  a  latent  case  to  become  contagious  under  certain  unfavorable  condi- 
tions, members  of  the  tuberculosis  class  should  be  under  the  special  observation 
of  a  physician  either  at  the  school  or  a  dispensary. 

Up  to  the  tenth  year  the  health  of  all  the  children  should  be  of  special  solici- 
tude to  the  teacher,  because  of  the  frequency  of  tracheo-bronchial  tuberculosis. 
From  the  tenth  to  the  fifteenth  year  special  attention  should  be  directed  to  the 
increased  danger  from  pulmonary  consumption. 

Thus  even  with  the  separation  of  the  recognized  cases  of  contagious  tuber- 
culosis the  office  of  the  teacher  as  a  guardian  of  the  health  has  still  its  important 
functions.  For  example:  the  curriculum  should  be  so  ordered  as  to  vouch- 
safe the  child  his  full  time  of  sleep.  Cleanliness  should  be  taught  and  incul- 
cated by  the  baths  installed  in  the  buildings.  Regular  hours  of  eating  at  home 
should  be  insisted  upon.  Persistent  coughs,  especially  following  measles  and 
grip,  as  well  as  the  slow  convalescence  of  other  acute  diseases,  should  be  re- 
spected. 

Indigestion,  nervousness,  irritability,  lapse  from  studious  habits,  and, 
notably,  anaemia,  should  be  considered  as  possible  forerunners  of  more  serious 
complaints. 

Sports  should  be  encouraged  for  the  entire  school.  The  emotional  elements 
in  life,  especially  with  the  girls,  as  developed  in  memory  and  intellectual  con- 
tests, should  be  restrained.  Bad  habits  of  sitting,  breathing,  and  walking 
should  be  corrected,  as  well  as  those  of  speaking  and  thinking. 

Any  one  who  has  come  in  contact  with  the  leaders  and  exemplars  of  that 
great  body  of  women  who  have  charge  of  the  education  of  the  youth  of  this 
country  must  have  been  struck  with  their  alertness,  sympathy,  and  adapta- 
bility. 

The  fundamental  principles  of  hygiene  as  applied  to  tuberculosis  can  be 
taught  by  them  to  the  children.  A  course  of  instruction  should  be  given  to 
the  teachers  themselves  and  to  the  scholars  in  the  higher  grades.  Such  courses 
have  been  given  in  the  higher  schools  of  Berlin,  and  by  von  Esmarch  in  the 
Hygiene  Institute  in  Gottingen. 

It  is  essential  to  show  the  intimate  relationship  that  tuberculosis  sustains 
to  the  public,  the  household,  and  the  individual. 
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The  predisposing  causes,  the  immediate  exciting  causes,  as  well  as  the  now 
overshadowing  fact  of  direct  communicability  must  be  made  clear  to  the  vast 
army  of  officers  that  have  command  of  the  legions  of  children.  To  spread 
wide  this  knowledge  and  secure  the  reiteration  of  the  basic  facts  a  place  must 
be  made  in  the  curriculum.  Such  instruction  must  not  depend  on  enthusiasm 
or  philanthropy,  but  become  a  part  of  the  required  duties  of  the  schools. 

It  is,  of  course,  quite  superfluous  to  dwell  upon  the  importance  of  a  working 
knowledge  of  the  principles  of  hygiene.  The  practical  matter  is  how  to  intro- 
duce such  instruction  into  a  course  of  study  already  too  crowded  and  too  diver- 
sified. That  the  enlightened  sense  of  the  scholar  carries  many  things  back 
from  the  school-room  to  the  home  we  have  many  examples ;  one  could  cite  the 
discipline,  the  music,  the  decorations,  the  celebrations  of  national  days,  the 
language  even,  not  to  speak  of  the  training,  culture,  and  instruction.  Syste- 
matic instruction  in  hygiene  with  reference  to  its  value  as  a  potential  agent  in 
the  conservation  of  health  by  one  who  feels  its  importance  would  bring  forth 
fruit  in  the  family  as  well  as  in  the  school. 

Regarding  the  buildings,  and  particularly  the  care  of  the  rooms,  special 
reference  should  be  made.  The  cracks  in  the  floors  should  be  filled  with  wax, 
so  as  to  make  an  even  surface;  there  should  be  ante-rooms  for  the  outside  gar- 
ments of  pupils;  dry  sweeping  and  dusting  should  be  avoided.  An  attempt 
was  made  in  one  large  American  city  to  introduce  dusting  with  moist  cloths 
and  sweeping  with  moist  sawdust,  but  the  experiment  was  abandoned  after  a 
short  trial  because  of  the  increased  expense;  a  much  larger  number  of  janitors' 
aids  were  required.  The  feather  duster  was  consequently  returned  in  many 
instances  to  its  office  of  specious  utility. 

School-rooms  should  be  disinfected  at  the  end  of  each  term;  if  not  that 
often,  certainly  at  the  end  of  the  year.  No  one  should  be  asked  to  occupy  a 
room  year  after  year,  five  or  six  hours  a  day,  without  an  occasional  true  bacteri- 
ological disinfection. 

Fumigation  with  formaldehyde  would  not  be  sufficient;  the  walls  must  be 
cleaned  or  painted,  the  furnitvire  washed,  and  the  floors  treated  with  dilute 
solutions  of  chloride  of  lime. 

One  of  the  supervising  principals  tells  me  that  experiments  are  constantly 
being  made  in  some  schools  to  solve  the  dust  problem,  and  that  sweeping  with 
a  mixture  of  sawdust  has  been  found  to  produce  the  best  results.  The  oiling 
of  floors  has  not  proved  satisfactory.  There  is  no  sweeping  diuring  school 
hours.  The  janitors'  pay  has  been  increased  during  the  past  year  so  that  more 
assistance  could  be  available.  The  floors  and  furnitiure  are  now  washed  once 
a  month.    In  the  lavatories  and  bath-rooms  soap  and  8000  towels  are  supplied 
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weekly.  In  one  school  district  all  of  one  man's  time  is  required  for  the  service 
of  the  bath-rooms,  which  have  proved  to  be  a  very  successful  innovation. 

All  the  buildings  should  be  in  free,  unobstructed  grounds  in  order  to  secure 
air  and  sunlight,  as  well  as  to  avoid  possible  disturbing  odors  and  noises.  The 
wider  the  grounds,  the  greater  the  facilities  for  recreation  and  school  gardening, 
which  has  such  wide  possibilities,  especially  for  those  physically  defective, 
constitutionally  weak,  or  particularly  predisposed  to  tuberculosis. 

Vacation  and  sanatorium  schools  should  be  made  a  part  of  the  organized 
school  system.  In  the  vacation  colonies  about  Geneva  the  State  supplies  the 
teacher  while  philanthropy  supports  the  school.  At  Sea  Breeze  a  teacher  is 
provided  from  the  schools  of  New  York.  In  Denmark,  where  the  outing  vaca- 
tions are  so  thoroughly  systematized,  the  teachers  are  supplied  by  the  State. 
At  present,  in  this  country,  the  vacations  of  the  children  of  the  poor  are 
most  irregularly  conducted. 

Colonies  of  fifteen  to  twenty-five  children  should  be  organized  during  the 
school  years,  and  placed  together  in  the  country  under  the  surveillance  of  a 
teacher.  A  well-organized  tuberculosis  dispensary  with  a  children's  depart- 
ment could  give  invaluable  information  for  the  organization  of  such  colonies. 
This  requires,  however,  a  close  co-operation  between  the  municipal  boards  and 
the  societies  of  private  initiative  which  does  not  always  exist.  Co-operation  of 
all  good  and  strong  agencies  is  absolutely  essential  to  overcome  tuberculosis, 
which  is  the  result  of  the  co-operation  of  the  evil  tendencies  and  vicious  condi- 
tions of  human  society. 

The  custodians,  janitors,  and  their  aids  must  be  under  observation,  as  well 
as  all  who  frequent  the  buildings.  It  should  be  positively  determined  that 
they  are  all  in  sound  health.  The  custom  that  prevails  on  the  Continent  of 
Europe  of  providing  living  quarters  in  the  school-building  for  the  janitors' 
family  does  not,  fortunately,  prevail  here.  The  presence  of  such  a  family 
continually  in  the  building  and  on  the  grounds  is  a  menace  to  the  health  of  the 
school-children  in  many  ways.  The  chance  presence  of  tuberculosis  or  any 
of  the  acute  exanthemata  in  the  family  of  the  custodian  living  in  the  building 
constitutes  a  very  lively  danger.  It  adds  the  risk  of  house  infection  to  the 
school  infection.  In  America  we  are  not  often  called  upon  to  cope  with  this 
complication. 

The  hope  that  something  practical  will  result  from  the  agitation  of  the 
question  of  the  interrelation  of  the  schools  and  tuberculosis  is  the  fact  that  the 
teachers  can  be  such  efl&cient  aids  and  that  they  are  awake  to  the  danger  of 
living  many  hours  a  day  in  specifically  unhygienic  siurroundings. 

The  schools  are  well  organized,  and  a  well-defined  simple  plan  of  hygiene, 
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easy  of  comprehension,  and  adapted  to  children  could  undoubtedly  be  intro- 
duced. The  larger  and  more  general  methods  of  inspection  and  cleanliness 
are  in  use.  It  remains  to  give  them  point  and  direction  by  more  succinct 
specific  instructions. 

In  order  to  control  tuberculosis  during  the  school  age  it  is  necessary:  (i) 
To  discover,  through  the  records  of  the  municipality  and  public  institutions, 
the  children  who  are  infected  and  those  who  live  in  infected  houses.  (2)  To 
examine  and  classify  the  individuals  thus  found  and  place  the  contagious  cases 
in  sanatoria  and  the  others  in  separate  schools.  (3)  To  develop  the  hygienic 
surroundings  of  these  separate  schools  to  the  highest  pitch  of  excellence.  (4) 
To  specialize  these  children  even  during  the  vacations  by  referring  them  to 
the  special  consideration  of  outing  societies.  (5)  To  provide  physicians  who 
will,  at  stated  intervals,  examine  the  children  and  report  to  the  supervisors 
the  conditions  found.  (6)  To  use  the  utmost  precautions  for  the  protection 
of  the  teachers.  (7)  To  introduce  systematic  courses  on  hygiene  and  tuber- 
culosis into  the  curriculum  of  the  schools.     (8)  Sanatoria  for  children. 

The  difficulties  to  be  overcome  are:  (i)  The  examination  of  thousands 
of  children  in  order  to  detect  and  classify  those  affected  with  tuberculosis.  (2) 
Provision  for  the  contagious  cases  in  sanatoria  for  children.  (3)  Teachers 
for  the  classes  of  children  with  latent  non-contagious  tuberculosis.  (4)  Vigi- 
lant and  adequate  medical  supervision  of  the  tuberculosis  classes. 

A  city  contemplating  the  segregation  of  tuberculous  children  must  have 
its  plan  of  procedure  fully  matured  before  introducing  it.  The  first  essential 
thing  is  a  children's  sanatorium  for  the  treatment  of  contagious  cases,  for  no 
community  would  submit  to  the  exclusion  of  a  large  number  of  children  from 
the  schools  unless  definite  provision  is  made  for  them. 

The  neglect  of  such  children  would  invalidate  the  experiment  for  two  rea- 
sons. They  are,  in  the  first  place,  the  bacilli  bearers,  and  should  be  protected 
from  themselves  and  others,  and,  in  the  second  instance,  the  public  sentiment 
of  the  community  would  be  with  them. 

It  is  impolitic  to  say  that  the  family  of  the  sick  child  is  his  natural  protector. 
But  in  the  question  of  tuberculosis  the  State  cannot  logically  throw  this  burden 
exclusively  on  the  families  of  the  poor.    It  must  assist. 

Once  provision  is  made  for  children  with  open  tuberculosis,  successive 
measures  for  easement  of  the  entire  situation  would  naturally  follow. 
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DISCUSSION  ON  DR.  LOWMAN'S  PAPER 

Dr.  Linsly  R.  Williams,  New  York:  The  New  York  Department  of 
Health,  in  the  examination  of  99,240  school-children  from  March  5,  1905,  to 
the  end  of  the  school  year  1906,  found  1039  cases  of  pulmonary  disease — i 
per  cent.  These  examinations  were  made  without  the  removal  of  the  child's 
clothing,  and  were  made  during  the  school  year,  that  is,  the  winter  months. 

In  the  examination  of  2295  school-children  of  Manhattan,  made  at  Sea 
Breeze,  Coney  Island,  during  the  summers  of  1905  and  1906,  there  were 
found  61  cases  of  pulmonary  disease.  Of  these,  22  were  cases  of  pulmonary 
tuberculosis.  There  were  also  22  cases  of  tuberculosis  other  than  pulmonary. 
These  examinations  were  all  made  with  the  clothing  removed. 

Of  these  22  cases  of  pulmonary  tuberculosis,  13  were  discovered  during 
the  year  of  1905  and  9  during  the  year  1906.  Of  these  9,  4  were  five  years  old 
and  under,  i,  aged  nine,  had  never  been  at  school,  leaving  4  who  had  under- 
gone the  stress  of  school  work.  Of  the  13  during  the  year  1905,  the  ages  have 
not  been  retained.  There  are  13  other  cases  of  whom  a  positive  diagnosis  was 
made:  11  had  chronic  bronchitis,  2  of  whom  had  bronchiectasiae,  i  had  ad- 
herent pleurisy,  and  i  was  convalescing  from  a  recent  empyema.  There  were 
also  9  other  cases  of  pulmonary  disease  where  the  diagnosis  was  either  acute 
bronchitis  or  incipient  tuberculosis,  and  in  whom  no  sufficient  number  of  ob- 
servations was  able  to  be  made. 

The  Department  of  Health  records  show  i  per  cent,  of  cases  of  pulmonary 
disease.  Records  of  2295  children  of  school  age  at  Sea  Breeze,  2.8  per  cent., 
and  of  this  percentage  0.9  per  cent,  had  pulmonary  tuberculosis. 

There  were,  then,  61  cases  of  pulmonary  disease,  22  of  whom  had  un- 
doubted physical  signs  of  pulmonary  tuberculosis — 36  per  cent. 

Our  percentage  of  pulmonary  disease  should  be  larger  for  two  reasons: 
first,  a  more  careful  examination,  and,  second,  because  the  children  are  selected 
on  account  of  illness  or  poverty  in  the  family.  One  would  expect  a  smaller 
percentage  because  the  examinations  were  made  during  the  summer  months, 
while  the  Department  of  Health  examinations  were  made  during  the  winter. 

There  were  no  examinations  for  tubercle  bacilli.  It  was  not  known  if 
there  were  children  of  tuberculous  parents,  and  in  almost  every  instance  it 
was  the  first  intimation  to  the  mother  that  her  child  had  pulmonary  tubercu- 
losis. 

Dr.  John  J.  Cronin,  New  York :  I  regret  that  there  is  no  real  practical 
test  which  we  can  employ  to  learn  whether  the  children  we  have  under  our 
supervision  in  the  schools  in  New  York  city  are  free  from  tuberculosis  or  not. 
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We  have  plenty  of  material — about  800,000  children — but  we  lack  the  means 
of  making  the  diagnosis.  You  have  heard  from  Dr.  Williams  that  in  the  ex- 
amination of  these  children  they  are  not  disrobed.  That  is  a  fact,  but  in  spite 
of  that  disadvantage  we  discover  a  fair  number  of  children  who  are  affected 
with  respiratory  troubles  in  pursuance  of  our  examinations.  From  March  27, 
1905,  to  March  31,  1907,  inclusive,  the  inspectors  of  the  New  York  Depart- 
ment of  Health  examined  157,495  school-children.  These  examinations,  in 
the  main,  were  very  careful  and  fair,  much  more  so,  in  fact,  than  many  of  you 
would  suppose.  Out  of  this  total  number  of  physical  examinations,  only 
1786  showed  any  indications  of  pulmonary  disease.  These  examinations 
were  made  through  the  children's  ordinary  school-clothing,  and  one  of  the 
chief  difficulties  encountered  was  to  obtain  the  permission  of  the  parents  to  go 
even  that  far.  It  is  hoped,  however,  that  this  difficulty  will  be  overcome 
in  the  near  future,  when  we  will  perhaps  be  able  to  examine  the  children  in  their 
gymnasium  suits,  and  thus  get  more  accurate  statistics.  Among  the  children 
examined  there  were  100  cases  of  bronchitis  that  I  thought  should  be  further 
investigated,  and  for  that  purpose  64  were  selected.  The  remaining  36  had 
moved  away  or  had  given  wrong  addresses.  Out  of  the  64  that  were  investi- 
gated, there  were  10  cases  of  probable  pulmonary  tuberculosis.  These  cases 
were  first  carefully  investigated  by  the  niurses  of  the  Department  and  then  by 
the  school  inspectors,  who  were  asked  to  report  as  to  the  physical  condition 
of  the  children.  These  final  examinations  were  carefully  made  with  the 
children  disrobed,  and  in  not  a  single  instance  were  the  grosser  signs  of  pul- 
monary tuberculosis,  which  had  been  suspected  at  the  preliminary  examina- 
tion, corroborated.  Of  the  64  children  investigated,  55  were  not  breathing 
properly.  Seventeen  had  enlarged  tonsils,  and  in  ten  there  were  adenoids 
associated  with  enlarged  tonsils,  and  this  leads  me  to  the  pet  portion  of  my 
theory  in  connection  with  this  subject,  namely,  that  I  think  too  much  attention 
is  spent  on  the  sanitation  and  ventilation  and  various  other  features  of  school- 
life,  which  nobody  regards  as  more  important  than  I  do,  but  it  seems  to  me 
that  the  one  factor  that  we  are  trying  to  protect  is  the  one  that  we  neglect, 
namely,  the  school-child  itself.  We  pay  no  attention  to  the  fact  that  the  child 
is  physically  handicapped  by  being  unable  to  breathe  properly.  Our  first 
duty,  then,  is  to  enable  these  children  to  breathe  properly,  and  after  the  removal 
of  enlarged  tonsils  or  adenoids,  the  change  for  the  better  that  is  observed  in 
them  is  frequently  little  short  of  marvelous.  We  should  first  try  to  make  the 
child  as  near  physically  perfect  as  possible,  and  once  that  is  done,  I  believe 
that  a  great  many  possible  subjects  for  tuberculosis  will  be  eliminated  from 
the  schools. 
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The  reports  from  our  dispensaries  in  New  York  city  do  not  correspond 
with  the  statements  made  by  Dr.  Lowman  in  regard  to  the  frequency  of  tuber- 
culosis among  school-children,  nor  are  they  in  accord  with  my  own  investi- 
gations. Of  course,  tuberculosis  may  be  latent.  Among  the  children  we 
examined,  almost  50  per  cent,  had  enlarged  anterior  glands;  but  what  does 
that  signify?  The  enlargement  may  be  due  to  a  bad  tooth,  or  to  infected 
tonsils  or  adenoids;  by  correcting  or  removing  these  local  sources  of  infection 
I  am  convinced  that  we  will  take  a  long  stride  in  the  direction  of  decreasing 
the  number  of  cases  of  tuberculosis  in  children.  Make  the  child  physically 
perfect  before  the  State  contracts  to  educate  it.  As  is  now  required  with 
regard  to  vaccination,  so  also  should  it  be  required  that  all  children  be  as 
physically  perfect  before  they  are  accepted  at  school.  Soon  the  defects  we 
now  decry  will  only  be  found  in  infants,  not  school-children. 

Dr.  S.  A.  Bjiopf ,  New  York :  We  have  all  listened  with  interest  to  Dr. 
Lowman's  valuable  paper,  and  the  one  point  we  surely  have  been  impressed 
with  is  that  tuberculosis  cannot  be  eradicated  if  we  do  not  begin  with  the  child. 
There  is,  however,  one  point  he  has  not  mentioned  among  the  many  admirable 
suggestions,  namely,  to  instruct  the  teacher  in  some  of  the  easily  recognizable 
signs  of  early  tuberculosis.  The  average  school-teacher  is  intelligent;  in 
fact,  some  of  them  are  highly  intelligent,  and  they  should  be  taught  the  objec- 
tive symptoms  of  tuberculosis,  especially  those  of  early  bone  and  pulmonary 
tuberculosis.  With  teachers  so  trained,  and  with  periodical  examinations  by 
skilled  diagnosticians,  I  firmly  believe  that  we  will  strike  at  the  root  of  the  evil, 
and  thus  we  will  do  much  toward  the  eradication  of  tuberculosis. 

Dr.  John  H.  Lowman,  Cleveland :  I  think  our  statistics  are  not  so 
much  at  variance  with  those  of  Dr.  Cronin  if  he  will  bear  in  mind  that  our 
figures  were  taken  from  families  that  were  most  likely  to  be  infected  with 
tuberculosis.  These  600  cases  were  taken  from  the  families  in  which  there 
was  a  case  of  tuberculosis.  Of  the  children  who'  had  been  thus  exposed, 
20  per  cent,  had  tuberculosis,  and  they  were  the  ones  who  were  a  constant 
menace  to  the  other  children  in  the  school. 

Just  before  I  left  Cleveland,  one  of  our  principals  told  me  that  she  thought 
a  system  could  be  introduced  into  the  schools  whereby  all  the  children  could 
be  examined.  I  think  such  a  voluntary  examination  would  be  of  great  value, 
and  it  might  result  in  the  establishment  of  separate  classes  for  the  tuberculous 
school-children.  The  examinations  would  have  to  be  submitted  to  voluntarily, 
and  I  doubt  if  our  health  authorities  will  ever  take  it  up.  In  making  these 
examinations,  some  plan  must  be  devised  to  take  care  of  the  infected  children. 

The  Chairman,  Mr.  Kennaday :    In  New  York  there  is  a  private  school 
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for  children  who  are  affected  with  tuberculous  joint  and  bone  affections,  and 
that  is  the  only  school  I  know  of  that  is  adequately  ventilated.  There  the 
windows  are  kept  wide  open  nearly  all  the  time. 

I  would  like  to  make  a  plea  for  tuberculosis  exhibits  before  school-children. 
We  in  New  York  have  been  doing  a  good  deal  of  that,  and  have  found  it  most 
successful,  as  the  children  get  a  very  clear  idea  of  the  subject  when  it  is  pre- 
sented in  this  graphic  way. 


THE  DETECTION  AND  TREATMENT  OF  CASES  OF 
TUBERCULOSIS  AMONG  FACTORY  EM- 
PLOYEES IN  PROVIDENCE 

By  Frank  T.  Fulton,  M.D. 

Providence 


For  about  a  year  we  have  been  engaged  in  an  effort  to  detect  and  treat 
cases  of  tuberculosis  among  the  workmen  in  some  of  the  leading  factories  in 
Providence.  More  than  once  the  question  has  been  asked  how  this  work 
came  to  be  undertaken.  Already,  at  a  previous  session  of  this  meeting,  we 
have  heard  fully  discussed  the  home  treatment  of  tuberculosis  by  the  class 
method.  It  was  my  good  fortune  to  be  spending  a  few  weeks  with  Dr.  Pratt 
in  Boston  during  the  organization  of  his  class,  at  a  time  when  the  movement 
seemed  to  be  entirely  in  the  experimental  stage.  About  three  months  later  a 
subsequent  visit  to  his  class  revealed  results  so  impressive  that  it  was  deter- 
mined, if  possible,  to  organize  some  such  movement  as  that  in  Providence. 
At  first  thought  it  seemed  a  very  inopportune  time,  for  there  was  a  feeling,  on 
the  part  of  some,  that  the  provision  for  the  care  of  the  tuberculous  in  Provi- 
dence and  Rhode  Island  was  already  ample.  There  had  been,  for  more  than 
five  years,  an  out-patient  clinic  for  pulmonary  tuberculosis  at  the  Rhode 
Island  Hospital.  There  had  just  been  opened  a  State  sanatorium  with  a 
capacity  for  about  one  hundred  patients,  and  there  was  trouble  in  finding  suffi- 
cient suitable  cases  to  fill  it.  There  was  an  annex  belonging  to  the  St.  Joseph's 
Hospital  for  advanced  cases  accommodating  about  thirty-five.  There  was 
Pine  Ridge  Camp,  which  had  been  established  for  about  three  years,  and  which 
accommodated  about  thirty  patients.  At  that  time  also  the  out-patient  clinic 
was  rather  small,  and  when  one  considered  the  number  of  patients  who  were 
presenting  themselves  for  treatment,  it  did  seem  that  the  accommodations  cer- 
tainly were  adequate.  However,  a  consideration  of  figures  showed  that  there 
were  being  accommodated  in  these  various  ways  only  about  one  out  of  every 
ten  of  the  actual  number  of  patients.  It  mattered  not  if  one  were  thoroughly 
convinced  that  sanatorium  treatment  was  the  best,  there  remained  the  fact 
that  nearly  nine- tenths  of  the  patients  were  obliged,  for  some  reason  or  other, 
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to  remain  in  their  own  homes,  and  it  was  a  consideration  of  these  facts  which 
gave  the  incentive  to  the  organization  of  the  class.  There  were  other  reasons, 
one  of  which  was  the  desire  to  demonstrate,  both  to  the  physicians  and  to  the 
laity,  that  patients  suffering  with  tuberculosis  might  be  cured  in  their  own 
homes,  even  though  provided  with  very  little  means.  Financial  support 
sufficient  to  meet  the  expenses  of  a  small  class  was  easily  obtained,  and  a 
trained  nurse  who  had  had  experience  in  one  of  the  best  sanatoria  in  the  coun- 
try volunteered  her  services,  but  it  still  remained  a  difficult  matter  to  find  any- 
thing but  advanced  or  hopeless  cases  to  treat.  The  criticism  has  for  years 
been  made  by  the  management  of  the  best  sanatoria  that  physicians  in  general 
practice  fail  to  discover  pulmonary  tuberculosis  at  a  stage  when  it  is  easily 
treated.  The  blame  of  this  is  usually  put  upon  the  physician,  and  there  is  no 
doubt  but  that  a  certain  amount  of  blame  belongs  to  him.  But  in  a  great 
many  instances,  as  we  all  know,  patients  never  present  themselves  to  a  phy- 
sician for  examination  until  the  disease  has  advanced  to  a  very  marked  degree. 
This  is  particularly  true  of  the  poorer  class,  for  even  though  they  may  suspect 
that  they  have  tuberculosis,  they  feel  that,  because  of  their  limited  means,  they 
are  obliged  to  continue  their  work.  Having  some  funds  at  our  disposal,  the 
greatest  hindrance  in  the  way  of  treatment  was  removed.  The  thought  then 
occurred  that  perhaps,  by  engaging  the  interest  and  help  of  the  management 
of  some  of  the  factories  and  mills,  patients  suffering  with  tuberculosis  in  a  com- 
paratively early  stage,  who  were  still  actively  engaged  in  their  work,  might  be 
secured  for  treatment  before  the  disease  had  entirely  disabled  them.  Certain 
of  the  leading  manufacturers  of  the  city  were  approached  and  found  to  be 
in  hearty  sympathy  with  such  a  movement.  The  details  of  the  procedure 
were  decided  upon  after  considerable  deliberation,  the  idea  being  to  handle 
the  matter  in  such  a  way  that  there  would  be  no  antagonism  aroused  on  the 
part  of  the  operatives.  The  movement  was  inaugurated  by  posting  on  the 
bulletin  boards  of  the  shops  official  notices  stating  that  the  management  of 
the  mill  or  factory  had  provided,  without  expense  to  the  employees,  a  physi- 
cian to  examine  any  one  who  had  any  suspicion  that  he  might  have  tuber- 
culosis, emphasizing  the  fact  that  in  the  very  beginning  the  disease  can  be 
cured.  In  one  of  the  shops  the  notice  was  as  follows:  "There  is  at  present 
a  strong  effort  being  made  to  exterminate  the  disease,  consumption.  It  is 
known  to  be  very  easily  curable  if  the  treatment  is  begun  in  the  early  stages, 
and  readily  prevented  by  proper  ways  of  living.  The  hopeless  or  incurable 
cases  are  those  that  have  been  allowed  to  go  neglected. 

"  In  order  to  aid  in  this  matter  we  have  provided,  free  of  expense  to  our  em- 
ployees, a  physician  who  is  especially  interested  in  this  disease,  and  who  can 
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advise  about  the  best  treatment ;  and  for  the  purpose  of  helping  those  who  may 
be  aflElicted  and  protecting  others,  we  shall  feel  free  to  suggest  an  examination 
of  any  who  may  possibly  have  symptoms  of  this  disease  as  indicated  by  cough- 
ing, loss  of  appetite  or  weight.  If  the  lungs  are  found  to  be  healthy,  there  is 
then  no  need  to  worry;  if,  on  the  other  hand,  there  is  any  disease,  it  can  be 
treated  before  it  is  too  late, "  Realizing  that  to  make  this  effective  one  could 
not  wait  for  the  patient  to  voluntarily  present  himself  for  examination,  the 
secretary  of  the  firm  wrote  the  following  letter  to  the  foremen  in  the  different 
parts  of  the  shop: 

"Dear  Sir :  A  notice  will  soon  be  posted  regarding  the  treatment  of  consumptive  cases. 
The  results  that  are  to  be  obtained  will  depend  very  largely  upon  the  sympathetic  manner 
in  which  these  cases  are  handled.  If  you  have  among  your  men  any  whom  you  believe 
ought  to  be  taken  care  of  we  would  like  to  have  you  consult  with  the  writer,  so  that  a  course 
may  be  outlined  that  will  tend  toward  bringing  about  the  best  results.  Any  details  that  are 
not  upon  the  printed  notice  we  shall  be  only  too  glad  to  give  you  in  full." 

The  name  of  the  physician  was  not  posted  or  used  in  any  way  excepting 
at  the  office.  Inasmuch  as  this  procedure  was  for  the  purpose  of  demonstra- 
tion to  see  whether  or  not  such  a  method  was  practicable,  no  remuneration 
was  received  for  this  work,  although  it  was  offered  by  the  management  of  cer- 
tain of  the  establishments.  The  work  with  the  factories  began  the  latter  part 
of  the  winter  and  was  carried  on  quietly  in  order  to  make  sure  of  the  efficiency 
of  the  method  before  bringing  it  to  the  attention  of  the  manufacturers  in  gen- 
eral. The  two  establishments  which  took  up  the  matter  earnestly  were  the 
Brown  &  Sharpe  Mfg.  Co.  and  the  Wanskuck  Woolen  Mills.  The  Brown 
&  Sharpe  Mfg.  Co.  employs  about  4200  operatives,  and  the  Wanskuck  Co. 
about  1000.  From  these  two  plants  were  sent  in,  diuring  less  than  ten  months, 
thirty-four  operatives  for  examination,  eighteen  of  whom  were  found  to  have 
tuberculosis.  So  far  as  could  be  determined,  none  of  these  patients  were  being 
treated  by  a  physician  for  tuberculosis.  Some  of  'the  others  had  symptoms 
suggesting  the  disease,  but  no  definite  signs  could  be  found.  It  was  found 
that  most  of  these  men  were  living  in  a  very  unhygienic  way,  and  their  symp- 
toms in  several  instances  quickly  disappeared  upon  their  being  advised  how 
to  live.  One  or  two  of  the  manufacturers  who  were  approached  raised  objec- 
tions to  the  procedure  because  they  said  that  the  workmen  were  in  such 
poverty  that,  once  they  were  convinced  that  they  had  tuberculosis,  they  felt 
there  was  nothing  left  for  them  to  do  but  to  continue  work  as  long  as  they 
were  able  and  then  die.  In  view  of  this  statement  it  would  be  of  interest  to 
know  what  was  done  with  the  cases  detected,  and  there  is  given  below  a  brief 
tabulated  statement  of  the  manner  of  disposal. 
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Treated  at  home  in  the  Tuberculosis  Class: 

Hugh  R. :  Returned  to  work  after  less  than  four  months'  treatment.     Has  been  at  work  ten 

and  one-half  months  with  no  cough,  no  expectoration,  and  no  return  of  any 

symptoms. 
Thomas  M.:   Returned  to  work  after  four  months'  treatment.     Has  been  at  work  eight 

months  with  no  cough,  no  expectoration,  and  no  return  of  any  symptoms. 
Henry  P.  P. :  Returned  to  work  after  four  months  apparently  in  perfect  health.     Has  been 

at  work  for  eight  months  and  has  had  no  return  of  symptoms. 
Jere  S.,  Peter  C:    Returned  to  work  greatly  improved.     Have  been  at  work  four  to  six 

months  and  are  better  than  they  have  been  for  years. 
Orson  W.G.:  Apparently  cured.     Gained  thirty -three  pounds  in  four  months.     Recently 

returned  to  work  in  excellent  condition. 
John  M. :  Unimproved.     Advanced  case. 

Sent  to  State  sanatorium: 

Paul  S.:  Discharged  with  the  disease  arrested  after  three  months'  treatment  and  is  now  at 

work.     Apparently  well. 
JoeS.:  Returned  to  work  after  three  months' treatment  apparently  cured.     Relapsed.     Is 

an  alcoholic. 
Zaker  H. :  Still  under  treatment.     Disease  said  to  be  arrested. 
Wm.  G.:   Still  under  treatment.     Unfavorable  case. 

Sent  to  Pine  Ridge  camp : 
John  R. :  Improved  a  little  at  first,  but  has  since  failed  much. 

Returned  to  Sweden: 

Nels  A. 
Peter  C. 

Remained  at  work  under  observation : 

Patrick  D.:  Treatment  begun  but  discontinued  because  patient  was  a  chronic  alcoholic. 
James  J.  S.:   Accepted  for  admission  to  State  sanatorium  but  did  not  go  because  of  ob- 
jection on  part  of  family. 

Did  not  return  for  further  advice: 
A.  J.  D. 

Recommended  to  Pine  Ridge  camp  but  disappeared: 
J.  H.  M. 

What  has  been  done,  as  you  will  see,  has  not  had  for  its  primary  object 
simply  inspection  of  the  condition  of  health  in  the  factories.  These  cases  have 
not  been  discovered  for  the  purpose  of  being  discharged,  but  for  the  purpose 
of  being  helped,  and  any  inspection,  to  be  efficient  and  humane,  must  be  carried 
on  by  men  who  are  informed  about  the  best  methods  of  disposal.  Two  of  the 
above  cases  went  at  once  to  Sweden.  Treatment  was  made  possible  for 
fifteen  of  the  remaining  sixteen.  The  opportunity  was  accepted  by  twelve 
and  refused  by  three.     The  sixteenth  man  was  seen  but  once,  was  asked  to 
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return  with  his  sputum,  but  was  not  seen  again.  Such  results  ought  to  dis- 
arm any  criticism  of  this  method  of  attacking  the  problem.  Many  cases, 
of  course,  are  suitable  for  sanatoria  treatment  and  have  no  facilities  for  being 
treated  at  home.  Others,  however,  cannot  be  sent  away,  and  home  treatment 
by  the  class  method  is  to  them  of  great  value.  One  of  these  patients,  the 
one  who  has  been  under  observation  the  longest,  returned  to  his  work  in  a 
little  less  than  four  months,  having  the  disease  arrested  or  apparently  cured 
and  having  gained  twenty-six  pounds.  He  has  been  at  his  old  work  in  a 
woolen  mill  since  the  twenty-fifth  of  Jime  of  last  year,  between  ten  and  eleven 
months,  and  since  he  has  returned  to  work  has  gained  seven  pounds  more,  so  that 
now  he  weighs  190  pounds,  more  than  he  has  ever  weighed  before  in  his  life. 
He  had  been  more  or  less  disabled  for  a  year,  and  when  first  seen,  tubercle 
bacilli  were  found  in  his  sputum.  He  has  had,  since  returning  to  work,  no 
cough  or  expectoration.  And  here  might  be  emphasized  one  of  the  strong 
arguments  in  favor  of  the  home  treatment,  especially  for  this  class  of  patients. 
These  men  must  return  to  work  after  a  limited  time.  When  the  treatment  is 
carried  on  at  home  they  have  their  home  life  already  rearranged,  so  that  when 
they  return  to  work  it  is  an  easy  matter  to  continue  their  hygienic  habits.  On 
the  other  hand,  when  a  laboring-man  of  limited  means  returns  from  a  sana- 
torium looking  the  picture  of  health,  feeling  perfectly  well,  rarely  he  has  the 
strength  of  character  to  disturb  the  routine  of  the  home  sufficiently  to  continue 
his  sanatorium  methods  of  living.  Then,  too,  those  who  are  treated  at  home 
can  be  persuaded  to  return  regularly  for  observation  even  though  they  may 
have  no  pronounced  symptoms.  Most  of  these  patients  still  keep  a  temper- 
ature and  pulse  record  several  times  daily,  although  regularly  at  work.  The 
general  plan  of  treatment  has  been  the  same  as  has  been  carried  out  by  Dr. 
Pratt  in  his  original  tuberculosis  class.  We  have,  however,  allowed  the  pa- 
tients to  return  to  work  earlier  than  has  been  his  custom, — usually  at  first  for 
only  half  a  day, — keeping  them  under  close  watch.'  The  managements  of  the 
factories  have  been  of  the  greatest  assistance.  When  necessary,  they  have 
supported  patients  and  their  families  while  they  have  been  under  treatment, 
this  always  with  the  distinct  understanding  that  they  must  obey  instructions 
to  the  letter  and  that  if  they  are  reported  as  not  doing  so  the  financial  aid  will 
be  discontinued.  The  discipline  is  thus  made  less  difl&cult.  Altogether,  the 
work  in  connection  with  these  two  establishments  has  been  very  satisfactory, 
and  while  the  number  of  cases  treated  has  not  been  large,  I  doubt  if  there  are 
many  sanatoria  which  would  show  a  more  marked  improvement  in  as  large  a 
per  cent,  of  cases  in  such  a  short  time.  The  reason  for  this  I  certainly  do  not 
believe  to  be  due  to  any  advantage  that  the  home  treatment  has  over  sana- 
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torium  treatment,  but  to  the  fact  that  the  cases  were  detected  before  they 
reached  such  an  advanced  stage.  A  number  of  these  patients  were  shown  at 
the  November  meeting  of  the  Providence  Medical  Association  for  the  purpose 
of  demonstrating  to  the  society  the  efficiency  of  home  treatment.  The  work 
in  connection  with  the  factories  was  merely  mentioned  at  that  time,  but  in 
some  way  it  came  to  the  notice  of  the  daily  press  and  it  seemed  to  some  of  us 
at  the  time  was  unnecessarily  exploited.  It  had  the  effect,  however,  of  arous- 
ing considerable  interest  in  the  movement  against  tuberculosis.  About  a  year 
ago  there  was  organized  in  Providence,  in  connection  with  the  Society  for 
Organizing  Charity,  a  Committee  for  the  Relief  and  Control  of  Tuberculosis. 
The  experience  of  the  past  summer  resulted  in  the  formation  of  a  subcommittee 
the  office  of  which  was  to  interest  the  employers  of  labor  in  the  subject.  The 
Secretary  of  the  Brown  &  Sharpe  Mfg.  Co.,  and  one  of  the  firm  of  the  Wans- 
kuck  Company,  consented  to  serve  on  the  committee,  and  their  influence  has 
added  greatly  to  its  efficiency.  Early  in  January  a  letter  was  written  by  this 
subcommittee  and  sent  to  the  representatives  of  about  forty  manufacturing 
establishments  in  the  city  of  Providence,  employing  a  total  of  35,000  to  40,000 
employees,  and  in  addition  to  the  management  of  a  few  large  establishments 
outside  the  city.     The  letter  was  as  follows: 

"  Dear  Sir  :  Would  you  be  willing  to  send  a  representative  of  your  firm,  either  a  mem- 
ber or  one  connected  with  the  management,  to  meet  with  us  for  a  short  time  at  the  Board  of 
Trade  Building  at  twelve  o'clock  on  Wednesday,  January  9,  1907?  During  the  past  few 
months  the  Wanskuck  Mills  and  the  Brown  &  Sharpe  Company  have  been  making  efforts, 
with  a  twofold  purpose,  to  detect  among  their  workmen  the  persons  suffering  with  tubercu- 
losis, namely,  to  remove  the  source  of  infection  and  to  enable  these  persons  to  obtain  proper 
treatment  for  the  disease.  The  results  obtained  and  the  methods  used,  which  have  been 
very  simple,  we  would  Uke  to  present  to  you.  These  results  are  of  such  a  nature  that  we 
feel  duly  impressed  with  the  belief  that  with  a  sympathetic  and  intelligent  co-operation  on 
the  part  of  the  employers  of  labor  vrith  the  physicians  who  are  willing  to  give  of  their  time  • 
to  work  in  thismatter  thoroughly,  a  long  stride  will  have  been  taken  toward  eradicating  this 
evil.  Aggressive  measures  are  imperative  if  any  headway  is  to  be  made  toward  extermina- 
ting tuberculosis.  We  do  not  believe  that  tuberculosis  is  any  more  prevalent  in  mills  and 
factories  than  elsewhere,  but  at  the  present  time  scarcely  any  one  has  such  opportunities 
for  fighting  the  disease  as  the  employer  of  large  numbers  of  persons." 

The  response  to  the  letter  was  exceedingly  gratifying.  At  this  conference 
there  were  present  between  thirty  and  thirty-five  representatives  of  these  fac- 
tories— I  presume  the  largest  representation  of  corporate  interests  which 
has  at  any  time  been  assembled  for  the  consideration  of  methods  for  dealing 
with  tuberculosis.  An  immediate  indication  of  the  interest  taken  by  the  Provi- 
dence business  men  was  the  fact  that  the  members  of  this  committee  were  that 
day  elected  to  membership  in  the  Board  of  Trade  and  were,  with  the  Secretary 
of  the  Board  of  Trade  as  an  additional  member,  appointed  as  a  committee  of 
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that  body  to  co-operate  with  the  committee  of  the  Society  for  Organizing 
Charity.  At  the  same  time  five  hundred  dollars  was  appropriated  for  the 
committee's  use.  However,  nothing  has  happened  which  seems  to  me  to 
speak  so  well  for  the  future  of  the  movement  as  an  occurrence  of  a  month  ago. 
A  dinner  was  given  to  some  seventy  of  the  physicians  of  Rhode  Island  by  the 
manufacturers,  the  invitation  being  on  their  initiative  and  indorsed  by  twenty- 
one  of  the  leading  concerns  of  the  State.  It  was  for  the  express  purpose  of  dis- 
cussing methods  of  attacking  tuberculosis.  On  that  occasion  the  manufac- 
turers appointed  a  committee  to  confer  and  co-operate  with  the  Board  of  Trade 
Committee,  the  members  being  among  the  most  representative  of  New  Eng- 
land business  men.  It  is  difficult  to  tell  just  what  is  going  to  be  the  effect  of 
all  this.  Whether  the  results  obtained  in  the  Brown  &  Sharpe  Co.  and  the 
Wanskuck  Mill  will  be  obtained  in  many  other  establishments  remains  to  be 
seen.  The  plan  is  entirely  practicable,  but  will  certainly  fail  unless  some  man 
in  the  management  who  is  sympathetic  and  who  has  the  confidence  of  his 
employees  takes  an  active  aggressive  part.  Originally  the  plan  was  for  the 
purpose  of  detecting  and  treating  the  disease,  but  I  am  not  siu-e  but  that  its 
greatest  value  has  been  educational.  It  has  caught  the  interest  and  attention 
of  wealthy,  influential,  and  philanthropic  business  men,  and  at  the  same  time 
brought  the  subject  prominently  before  the  laboring  class. 

DISCUSSION  ON  DR.  FULTON'S  PAPER 

Mr.  F.  L.  Hoffman,  Newark,  N.  J. :  I  have  for  many  years  taken  an  active 
interest  in  the  problem  of  factory  inspection,  with  special  reference  to  pre- 
ventive methods  tending  to  reduce  the  liability  to  and  the  mortality  from  dis- 
eases of  the  lungs  among  men  engaged  in  recognized  unhealthy  occupations. 
I  have  made  many  personal  investigations  into  the  actual  condition  of  factory 
employment,  supplemented  by  a  careful  study  of  statistical  data,  derived  either 
from  the  occupation  mortality  statistics  of  the  general  population,  or  from  the 
experience  of  life-insiu-ance  companies.  The  facts  are  conclusive  and  fully 
sustain  the  argument  of  Dr.  Fulton,  and  emphasize  the  necessity  of  an  active 
propaganda  for  better  factory  conditions,  using  the  term  in  a  broad  sense, 
and  including  workshops  generally.  Much  progress  has  been  made  during 
the  last  thirty  years,  but  more  is  necessary  to  secure  a  higher  standard  of 
health  and  well-being,  economic  efi&ciency,  and  a  longer  average  duration  of 
adult  life.  Regardless  of  an  earnest  effort  to  diminish  the  mortality  from 
tuberculosis,  it  is  significant  to  find  that  the  rate  per  100,000  of  population  in 
the  registration  area  of  the  United  States  was  higher  during  1905  than  during 
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1902  and  1903.  There  has  not  been  the  anticipated  decline  in  the  death-rate, 
and  more  so  is  this  the  case  among  men  engaged  in  unhealthy  trades  or  employ- 
ments, especially  those  in  which  there  is  a  constant  and  considerable  inhalation 
of  health-injurious  minute  particles  of  dust.  It  is  necessary  to  get  to  the  source 
and  destroy  the  centers  of  infection,  and  in  no  direction  can  associated  efforts 
be  made  productive  of  better  results  than  in  an  active  interest  in  factory  inspec- 
tion and  the  health  conditions  of  employment  generally.  What  is  necessary 
is  a  thoroughly  qualified  system  of  medical  factory  inspection,  such  as  has  been 
developed  in  the  United  Kingdom  to  a  high  degree  of  efficiency.  The  very 
limited  amount  of  time  for  discussion  precludes  extended  treatment  of  the  prob- 
lem of  industrial  hygiene,  with  special  reference  to  diseases  of  the  lungs  and 
the  pathology  of  dust  inhalation,  but,  in  brief,  the  facts  and  conclusions  may 
be  stated  as  follows : 

In  the  words  of  Arlidge:  "Few  indeed  are  the  occupations  in  which  dust 
is  not  given  off.  In  none  can  it  be  absolutely  harmless;  for  the  lung  tissue 
must  be  just  so  much  the  worse  and  less  efficient  for  its  purpose  in  proportion 
to  its  embarrassment  by  dust.  .  .  What  occvurs  to  the  ordinary  citizen  be- 
comes magnified  ten  or  a  hundred  fold  to  those  engaged  in  dusty  occupations, 
and  more  especially  where  the  dust  itself  possesses  noxious  properties.  .  . 
Its  disabling  action  is  very  slow,  but  it  is  very  progressive,  and  until  it  has 
already  worked  its  baneful  results  upon  the  small  bronchial  tubes  and  air-cells 
and  caused  difficulty  of  breathing  by  coughing  and  spitting,  it  is  let  pass  as  a 
matter  of  indifference  and  inconvenience  of  the  trade. " 

Workmen  are  notoriously  indifferent  to  the  so-called  inconveniences  of 
their  own  trade  or  occupation,  and  it  will  require  persistent  agitation  and 
demonstration  to  establish  clearly  and  precisely  the  truth  and  facts  of  a  more 
effective  warfare  against  conditions  injiurious  to  health  in  trade  and  industry. 
A  broad  consideration  of  the  general  question  hardly  brings  out  to  the  full  ex- 
tent the  significance  of  this  suggestion.  In  Rhode  Island  information  regard- 
ing the  mortality  in  different  occupations  and  from  specific  causes  has  been 
collected  since  1852,  but,  unfortunately,  the  data  do  not  distinguish  the  ages 
at  death  and,  therefore,  permit  only  of  a  crude  generalization.  Selecting,  for 
the  purpose  of  illustration,  with  special  reference  to  this  particular  State,  the 
data  for  the  ten  years  ending  with  1902,  the  following  particulars  are  of  interest: 

Out  of  every  100  deaths  from  all  causes  the  deaths  from  consumption 
were — among  barbers  not  quite  40,  among  bakers  20,  among  blacksmiths  15, 
among  bookkeepers  22,  among  boot-  and  shoe-makers  not  quite  13,  among 
cabinet-makers  not  quite  23,  among  cigar-makers  28,  among  clerks  33,  among 
coopers  25,  among  drivers  and  teamsters  22,  among  dyers  18,  among  en- 
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gravers  25,  among  file-cutters  50,  among  flour  millers  15,  among  machinists  22, 
among  laborers  19,  among  jewelers  30,  among  harness-makers  and  saddlers 
20,  among  molders  21,  among  musicians  13,  among  peddlers  23,  painters  15, 
plumbers  22,  printers  28,  rubber  workers  39,  silversmiths  29,  stone-cutters  25, 
tailors  12,  wheelwrights  29,  upholsterers  29,  and  among  general  texile  oper- 
atives 26. 

In  contrast,  out  of  every  100  deaths  among  agents,  8.5  were  caused  by  con- 
simiption,  among  carriage-makers  8,  among  engineers  and  firemen  10,  among 
teachers  and  professors  6,  among  merchants  6,  grocers  8,  physicians  8, 
clergymen  9,  and  farmers  only  6. 

Of  course,  the  material  differences  in  the  age  distribution  in  the  different 
employments  referred  to  has  an  important  bearing  upon  the  question,  but  it 
is  safe  to  hold  as  a  broad  principle  that  wherever  the  number  of  deaths  from 
consumption  in  the  mortality  from  all  causes  exceeds  10  per  cent.,  the  condi- 
tions are  such  as  to  demand  a  careful  and  searching  inquiry  and  a  deliberate 
program  of  sanitary  reform. 

Dr.  Charles  S.  Millet,  Mass. :  Dr.  Fulton's  admirable  description  of  the 
pioneer  work  which  he  has  been  doing  in  Providence  leaves  but  little  for  others 
to  add  and  nothing  to  criticize. 

My  experience,  based  upon  a  very  short  period,  during  which  I  have  been 
organizing  a  campaign  of  a  similar  nature  at  the  so-called  Walk  Over  Shoe 
Manufactory  in  Brockton,  and  the  experience  of  my  fellow-townsmen.  Dr. 
F.  J.  Ripley  and  Dr.  Arthur  Beal,  who  have  abready  instituted  this  method  at 
the  Douglass  Factory  in  the  same  city,  lead  me  to  speak  of  one  or  two  things 
which  I  think  have  not  been  mentioned,  or  at  least  not  sufficiently  emphasized. 

One  of  these  is  the  finding  of  the  cases.  At  one  of  our  factories  the  printed 
signs  stating  the  intentions  of  the  firm  and  of  the  physicians  interested  in  the 
movement  were  posted  in  all  the  buildings  and  a  circular  letter  with  instruc- 
tions how  to  proceed  was  handed  to  each  foreman,  and  then  the  doctors  sat 
in  the  office  provided  for  them  and  waited  for  the  cases  to  appear,  probably 
expecting  that  the  doors  would  be  crowded  and  that  they  could  soon  put  out 
a  sign  of  standing-room  only.  But  what  was  the  result?  At  the  end  of  a 
month  no  one  had  come  forward  and  asked  to  be  examined.  Then  the 
younger  physician,  thinking  he  would  see  what  could  be  done,  went  right  into 
the  factory,  talked  with  the  foreman,  and  looked  about  for  himself,  and  in 
consequence  four  cases  were  discovered  within  one  week — and  that  is  just  the 
way  we  must  go  to  work. 

Some  one  must  give  his  personal  attention  to  the  matter  and  seek  out  the 
cases  at  the  bench  or  else  this  plan  of  action  will  be  a  total  failure.    It  is  a  good 
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policy  to  call  the  superintendents  together  and  to  describe  to  them  the  way 
the  disease  spreads,  what  they  can  do  toward  prevention,  and  how  they  can 
pick  out  the  men  who  ought  to  be  sent  to  the  doctor's  office. 

The  second  time  I  went  to  the  Walk  Over  factory  to  discuss  plans  with 
the  proprietors  I  had  to  wait  in  the  outer  office,  where  perhaps  forty  or  fifty 
clerks  were  at  work,  for  about  five  minutes,  for  the  member  of  the  firm  whom  I 
had  succeeded  in  interesting  upon  my  first  visit.  A  few  minutes  later,  when  he 
had  taken  me  before  a  meeting  of  the  directors  of  the  company,  in  order  that 
I  might  illustrate  the  need  of  such  work  and  to  show  how  we  might  begin,  I 
asked  for  the  name  of  a  pale  and  rather  thin  young  lady  that  I  had  just  seen 
working  at  a  desk,  and  of  a  cadaverous  looking  young  man  who  had  walked 
through  the  office  while  I  was  sitting  there.  They  told  me  that  the  young 
lady  was  probably  sitting  up  late  nights,  and  that  the  young  man's  father  had 
died  of  consumption.  Later,  when  I  came  to  examine  these  two  young  people, 
I  found  that  the  boy  had  tuberculosis  and  that  the  girl  had  a  beau  who  came 
often  and  stayed  late.  This  one  illustration  was  convincing  enough  to  make 
all  the  members  of  the  firm  more  than  willing  to  do  their  part. 

Another  idea  that  should  not  be  neglected  is  that  this  work  among  mill  or 
factory  hands  must  be  done  with  extreme  caution,  and  in  a  very  unobtrusive 
manner,  if  not  secretly,  at  first,  because  even  if  a  person  is  found  not  to  have 
phthisis,  his  fellow-workers  are  liable  to  shun  and  ridicule  him  if  they  learn 
that  he  has  been  subjected  to  an  examination  of  the  lungs. 

Now,  in  order  to  know  how  to  find  these  poor  victims,  the  foremen  must 
be  instructed  to  look  for  certain  signs  of  tuberculosis,  or  at  least  of  a  debihty 
which  may  or  may  not  be  due  to  the  tubercle  bacillus. 

These  signs  or  symptoms,  which  it  would  be  well  to  embody  in  the  circular 
letter  that  is  usually  sent  to  the  various  superintendents,  or  in  a  pamphlet  for 
still  wider  distribution,  are  four  in  number,  and  if  named  in  the  order  of  their 
importance  with  reference  to  the  frequency  with  which  they  may  be  overlooked, 
anaemia  is  the  first  one  to  be  considered.  This  is  an  objective  symptom  which 
should  make  one  think  of  tuberculosis  and  which,  it  seems  to  me,  would  be 
most  often  passed  by.  Any  pallor  of  the  skin  which  is  so  noticeable  as  to  be 
discerned  by  a  person  who  is  not  a  physician  must  be  deemed  of  enough  im- 
portance to  render  a  decision  as  to  the  presence  of  tuberculosis  necessary. 

The  next  suspicious  sign,  and  one  which  also  may  not  be  quickly  observed, 
is  emaciation;  this  may  not  be  extreme,  may  not  be  accompanied  by  an  appre- 
ciable loss  of  strength,  and  yet  if  it  is  easily  perceived  orhas  come  on  rapidly, 
one  must  feel  anxious  until  he  has  discovered  the  cause.  The  third  thing 
for  which  we  should  look  is  cough,  and  although  it  may  be  insignificant  in 
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character,  the  reason  for  it  must  be  determined  or  else  the  physician  has  a 
right  to  conclude  that  he  can  justly  ask  the  patient  to  submit  to  the  tubercu- 
lin test.  Osier  has  said  that  any  cough  which  lasts  over  three  weeks  is  very 
suspicious,  and  so  many  cases  of  incipient  disease  are  called  grip  until  after 
weeks  of  valuable  time  have  been  lost  that  we  are  justified  in  taking  this  ground 
and  in  acting  accordingly. 

The  fourth  and  last  symptom  which  must  be  sought  for  is  hemorrhage. 
I  use  the  word  sought  advisedly,  because  so  many  persons  will  conceal  a  slight 
haemoptysis.  But  blood-spitting,  no  matter  how  small  in  amount,  always  de- 
mands a  careful  consideration  of  all  the  sources  from  which  this  most  alarming 
symptom  may  arise. 

I  once  found  the  blood  coming  from  the  vault  of  the  pharynx,  and  until  I 
happened  to  examine  this  region  I  was  much  chagrined  because  I  could  not 
find  any  disease  in  the  chest.  It  often  happens,  however,  that  if  the  hemor- 
rhage is  slight,  the  person  afflicted  will  consider  it  of  too  little  consequence  to 
mention;  or  if  he  mentions  it,  his  physician  may  think  it  of  not  enough  im- 
portance to  call  for  a  removal  of  the  clothing  and  the  use  of  the  stethoscope. 
Nothing  is  more  important  in  the  practice  of  medicine  than  to  be  certain  of 
the  origin  of  blood  which  comes  from  the  mouth.  These  four  signs,  then, 
namely,  cough,  hemorrhage,  emaciation,  and  anaemia,  signs  that  may  not  be 
observed  by  the  one  most  concerned,  are  the  forerunners  of  consumption  for 
which  all  of  us  should  consider  it  our  duty  to  the  laity  to  recognize. 

Mr.  W.  A.  Viall,  Providence :  Early  in  the  spring  of  1906  there  were 
reported  to  us,  in  one  of  ovur  departments,  three  or  four  cases  of  tuberculosis. 
About  this  time  Dr.  Fulton  approached  us,  stating  that  he  believed  there  was 
an  opportunity  to  take  tuberculous  cases  in  hand,  and  that  with  some  co-opera- 
tion on  our  part  a  great  deal  could  be  done  toward  helping  and  reducing  tuber- 
culosis, as  there  were  cases  in  the  works,  undoubtedly. 

This  presented  to  us  an  obligation  and  an  opportunity  that  were  accentu- 
ated at  that  particular  time.  We  were  well  aware  of  the  fact  that  a  sanatorium 
had  been  established  by  the  State,  and  that  the  Pine  Ridge  Sanatorium,  a 
private  enterprise,  had  been  in  operation,  as  we  had,  in  fact,  availed  ourselves 
of  this  in  one  or  two  cases.  But  despite  all  this,  we  felt  also  that  there  were 
many  cases  that  could  not  be  reached  by  these  agencies,  so  that  when  the  plan 
that  you  have  already  had  described  was  fully  outlined,  we  felt,  after  delibera- 
tion, that  we  could  co-operate  heartily  with  Dr.  Fulton  in  the  work. 

We  went  into  it  without  any  idea  of  attempting  to  create  an  interest,  as  far 
as  the  public  was  concerned,  regarding  the  matter,  or  of  creating  any  special 
interest  outside  of  our  own  business  family,  but  took  it  up  as  we  would  take 
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up  anything  else  that  tended  toward  helping  those  that  were  afflicted.  I  say 
we  took  it  up  without  any  other  idea  but  that  of  helping  those  that  were 
afflicted,  but  I  must  modify  this  by  saying  that  we  took  it  up  not  only  to  help 
those  afflicted,  but  those  that  were  exposed  to  the  afflicted  in  our  works. 

Since  1872,  when  the  nucleus  of  the  present  buildings  was  established, 
attention  has  been  paid  to  sanitary  and  hygienic  conditions  in  all  the  work 
that  has  been  done  in  the  way  of  buildings  and  additions.  The  founders  of 
the  business  were  impressed,  at  the  very  starting  of  these  buildings,  with  the 
idea  that  rooms  with  plenty  of  light  and  air  were  necessary,  and  that  the  men 
must  be  comfortable;  and  as  the  works  have  grown, — we  now  employing  about 
4200  men, — these  elements  have  been  in  sight  constantly  as  additions  and 
changes  have  been  made,  so  that  when  this  work  was  undertaken,  it  was  a 
simple  element  in  the  evolution  of  the  general  proposition  as  first  laid  down. 

The  first  thing  that  we  had  to  decide  was.  How  can  we  get  hold  of  the  men  ? 
It  fell  to  my  lot  to  have  the  immediate  oversight  of  this  work,  a  work  that  was 
especially  important  to  me  in  view  of  the  fact  that  I  had  passed  through  a 
personal  experience  some  eight  or  nine  years  ago,  which  has  made  me  feel  a 
sense  of  obligation  toward  the  world  at  large  and  more  especially  to  those 
more  nearly  connected  with  me  that  might  be  afflicted  with  this  trouble. 

It  is  not  possible,  in  a  large  establishment,  for  one  man  to  go  through  and 
see  all  the  people,  and  a  person  in  passing  through  from  time  to  time  could  not 
possibly  detect  cases  that  need  attention.  Therefore  I  consider  it  very  impor- 
tant that  such  a  person  shall  gather  around  him  the  foremen  who  come  in 
direct  contact  with  the  employees,  post  them  fully  as  to  the  purpose  of  the  work, 
and  try  to  interest  them  in  various  ways — a  plan  that  we  have  followed  with 
very  good  success. 

In  talking  with  the  manufacturers  who  are  anxious  to  undertake  some  work 
in  this  line  they  have  a  feeling  that  this  measure  would  surely  call  down  upon 
them  a  feeling  of  distrust — a  feeling  that  they  are  not  willing  to  be  subjected 
to.  Others  will  take  the  ground  that  it  partakes  of  paternalism,  and  no  one 
feels  more  strongly  against  paternalism  in  a  manufacturing  business  than  I  do ; 
but  as  this  is  a  case  of  taking  care  of  those  that  are  exposed,  as  well  as  the  pa- 
tient afflicted,  it  is  not  a  case  of  paternalism,  but  a  case  of  protection,  pure  and 
simple,  against  an  infectious  disease. 

It  is  a  question  beyond  discussion  that  to  obtain  results  it  is  necessary  to 
have  a  person  in  authority  who  is  interested — one  in  whom  the  men  have  per- 
fect confidence  and  to  whom  they  can  go,  feeling  that  they  will  be  treated 
sympathetically. 

Having  found  individuals,  the  question  arises.  What  can  be  done  for  them  ? 
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Any  large  manufacturing  establishment  employing  a  large  number  of  hands 
has  in  its  employ  not  only  those  that  have  been  with  them  for  some  time  and 
are  likely  to  stay  a  much  longer  time,  but  also  a  floating  class.  As  to  the  former 
class,  most  employers  are  ready  to  lend  them  help  in  times  of  need  and  dis- 
tress, and  this  they  are  not  willing  to  offer  to  a  person  having  come  to  them  but 
recently,  although  in  a  case  of  this  kind  these  people  are  to  be  taken  care  of 
in  some  way.  In  our  establishment  we  have  a  Relief  Association,  to  which 
most  of  the  employees  belong  and  from  which  they  are  able  to  draw  benefits 
to  the  extent  of  one  dollar  per  day  for  a  period  of  three  months.  In  some  cases 
the  men  are  able  to  take  care  of  themselves  with  this  help,  and  are  not  made 
to  feel  that  they  are  objects  of  any  charity  or  that  they  are  burdened  with  extra 
obligations.  This  sum  is  not  sufficient  in  some  cases,  however,  and  we  have 
made  loans  to  the  men,  which  they  retiirn  in  small  installments  after  returning 
to  work. 

While  this  means  that  there  will  be  outlays  to  a  greater  or  less  extent  on  the 
manufacturers'  part,  yet  in  view  of  the  fact  that  many  of  the  physicians  are 
giving  their  time  and  experience  to  this  work,  it  would  not  seem  as  though  it 
were  unreasonable  that  the  manufactmrer  give  of  his  means  in  helping  it. 

As  regards  the  floater,  he  presents  a  problem  that  must  impress  upon  us 
more  and  more  that  there  must  be  State  legislation  compelling  registration, 
so  that  such  cases  can  be  taken  care  of  through  State  agencies;  and  their  fami- 
lies must  be  provided  for  in  much  the  same  manner  that  they  would  if  the  pa- 
tient were  removed  from  them  entirely.  In  the  larger  centers  of  population 
it  may  be  necessary  to  refer  such  cases  to  the  existing  charities  for  their  care, 
for  I  hardly  believe  that  the  most  critical  would  expect  a  manufacturer  to  be 
burdened  by  taking  care  of  these  cases. 

By  impressing  upon  the  people  the  fact  that  so  much  can  be  done  in  a 
relatively  short  time,  provided  the  case  is  taken  in  the  early  stages,  they  will 
be  more  willing  to  make  arrangements  and  sacrifices  that  will  restore  them  to 
health;  but  all  this  belongs  to  that  propaganda  of  education  that  is  being  car- 
ried on,  and  that  must  be  carried  on  for  years  to  come,  before  the  public  at 
large  is  made  fully  aware  of  the  true  conditions  surrounding  this  disease.  In 
treating  such  cases  results  will  be  found  that  will  encoiurage  all  to  the  utmost: 
there  are  people  that  will  appreciate  fully  all  that  is  done.  On  the  other  hand, 
one  will  meet  with  disappointments  that  will  make  him  feel  that  he  has  been 
not  only  misinterpreted,  but  has  been  taken  advantage  of,  and  this  no  one  likes 
to  contemplate.  But  these  cases  must  be  handled  in  the  same  way  that  those 
of  a  like  nature  are  handled — remember  the  good  and  forget  the  impleasant 
examples  of  ingratitude. 
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Dr.  Fulton  has  stated  that  not  all  that  applied  were  afflicted.  There  was 
hardly  a  case  among  these,  however,  that  did  not  present  some  symptoms  that 
betokened  a  suspicion  that  the  disease  was  present.  We  have  had  cases  where 
the  family  history  was  so  bad  that  despite  what  we  think  we  know  about  hered- 
ity, the  superstitious  feeling  would  still  remain  that  there  was  a  taint  after  all. 
And  yet  we  have  been  able  to  reassure  some  of  these  people  regarding  their 
condition,  to  give  them  specific  advice  regarding  their  methods  of  living,  and 
more  especially  their  methods  of  sleeping;  have  been  able  to  encoiirage  them, 
to  keep  them  out  of  the  hands  of  quacks,  and  to  start  them  in  ways  that  have 
brought  positively  beneficial  results.  So,  not  only  have  we  been  able  to  cure 
some  cases  and  to  relieve  others,  but  have,  I  believe,  awakened  people  to  such 
an  extent  that  their  chances  of  avoiding  infection  are  far  greater  than  would 
have  been  possible  otherwise.  Moreover,  we  have  found  that  in  the  shops  the 
men  surrounding  a  man  that  is  afflicted  are  not  anxious  to  have  him  remain  at 
work,  and  they  are  in  a  position  to  form  a  police  protection  against  a  man  that 
is  allowed  to  work  if  he  does  not  follow  fully  the  instructions  that  he  is  supposed 
to  carry  out  in  the  care  of  himself  while  in  the  works. 

This  brings  up  the  question,  Shall  we  keep  at  work  those  found  to  be  af- 
flicted, shall  they  be  discharged,  or  what  course  shall  be  followed  ? 

At  the  present  time  we  are  in  a  period  of  education,  and  are  endeavoring  to 
gain  confidence  and  co-operation.  While  the  only  proper  thing  to  do  is  to 
isolate  a  person  that  is  afflicted,  yet  public  opinion  would  not  sustain  such  a 
measure,  and  it  does  not  seem  as  though  it  is  necessary  to  throw  a  man  out  of  a 
place  in  which  he  is  at  work  provided  he  will  follow  faithfully  the  necessary 
precautions  as  to  the  use  of  sputum  cups  and  his  own  drinking-cups  and  towels. 
He  must  also  be  placed  in  such  a  position  that  he  does  not  cough  or  sneeze  into 
the  faces  of  others.  If  these  precautions  cannot  be  carried  out,  then  the  other 
step  must  be  taken — that  of  removing  the  person  from  the  work  on  which  he 
is  engaged  and  placing  him  in  another  department  if  possible.  To  discharge 
him  would  mean  that  responsibility  has  been  shifted  from  one  to  another  who 
is  not,  perhaps,  so  well  prepared,  or  so  fully  impressed  with  the  necessity  of 
having  these  instructions  carried  out.  And,  again,  if  it  is  known  that  a  person 
sufifering  from  this  disease  is  to  be  thrown  out,  the  difficulties  of  keeping  in 
touch  with  such  persons  will  be  very  much  increased.  Here,  again,  the  per- 
sonal element  must  enter  into  the  care  and  consideration  of  the  cases. 

There  is  hardly  a  line  of  manufacturing  but  that  has  in  it  some  operations 
that  cause  dust,  and  manufacturers  who  are  alive  to  the  necessities  of  providing 
the  best  means  of  taking  care  of  their  help  see  to  it  that  heavy  exhaust  fans  are 
employed  that  will  absolutely  keep  such  dust  from  the  rooms.    In  former  times, 
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if  a  man  had  an  enemy,  there  was  hardly  a  better  place  to  put  him  than  into  a 
polishing  room,  for  there  his  life  was  surely  in  jeopardy.  But  at  the  present 
time  the  use  of  exhaust  fans  has  reduced  the  casualties  connected  with  such 
work  to  a  point  that  makes  the  risk  no  greater  than  that  of  a  person  working 
in  any  other  department  of  a  factory.  In  our  own  works  the  air  in  the  pol- 
ishing room  is  free  from  dust.  All  concerns  that  are  interested  in  the  manu- 
facture of  fans  and  exhaust  methods  are  in  position  to  place  an  equipment  with 
any  manufacturer  that  will  make  his  plant  what  it  ought  to  be  in  this  respect. 

In  many  places  sweeping  is  often  undertaken  during  working  hours,  and 
while  it  is  not  a  good  practice,  it  can  be  done  readily,  nevertheless,  without 
injury  or  harm,  provided  the  floor  is  wet  thoroughly  with  sawdust.  This  is 
not  a  very  expensive  or  a  very  particular  operation,  but  should  there  happen 
to  be  an  afifected  person  who  is  disregarding  the  ordinary  rules  as  laid  down, 
the  results  are  not  difficult  to  imagine  if  precautions  are  not  taken. 

As  an  American  people,  our  habit  of  tobacco-chewing  is  a  wide-spread  one. 
Persons  addicted  to  the  habit  are  to  be  found  in  all  manufacturing  establish- 
ments, and  if  cleanliness  is  to  be  enforced,  it  is  necessary  to  compel  them  to  use 
spittoons  and  to  keep  them  clean.  And  the  afflicted  person  mu'st  be  compelled 
to  make  use  of  the  various  means  recommended  by  boards  of  health  for  this 
purpose,  and  must  also  make  proper  disposition  of  these  receptacles.  Beyond 
this,  there  is  the  necessity,  in  the  case  of  the  person  who  must  needs  use  such 
a  cuspidor,  that  he  make  use  of  the  paper  cuspidors,  and  we  are  intending  (and 
our  intention  is  delayed  only  by  our  inability  to  obtain  the  article)  to  make  use 
of  these  paper  cuspidors,  which  must  be  removed  and  taken  care  of  properly. 
While  this  will  entail  some  expense  upon  a  business,  there  is  no  question  but 
that  results  will  be  obtained  that  will  be  helpful.  The  regulations  as  laid 
down  by  the  United  States  Government  for  use  in  their  public  buildings,  with 
which  you  are  all  undoubtedly  familiar,  cover  this  very  concisely. 

These  dangers  will  be  removed  entirely  if  we  could  but  impress  upon  the 
mind  of  every  individual  in  every  walk  of  life  what  ought  to  be  our  war-cry, 
"  No  spitting — no  consumption. " 

In  closing,  I  have  been  extremely  impressed — and  I  know  that  many  of 
my  friends,  professional  as  well  as  lay,  have  been  impressed  with  the  same  feel- 
ing— ^with  the  necessity  of  the  selection  of  a  physician  who  is  interested  in  the 
work  and  who  has  the  ability  to  diagnose  cases  and  advise  properly  the  patients 
that  may  come  to  him.  And  then,  when  the  manufacturer  and  the  doctor 
will  co-operate  in  a  hearty,  sympathetic  manner,  you  wiU  be  able  to  get  results 
that  will  bring  a  lasting  benefit,  not  only  to  the  present  generation,  but  to  the 
generations  that  are  to  come. 
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Mr.  Christopher  Easton,  Mt.  Vernon,  N.  Y. :  I  have  had  some  Httle 
experience  with  this  work  in  Pittsburgh,  where  the  manufacturers  have  been 
very  willing  to  help  us.  In  two  instances  they  gave  us  an  opportunity  to  address 
the  employees  during  the  noon  hour,  and  we  found  this  a  very  good  way  of 
interesting  the  men  in  the  work. 

The  Chairman,  Mr.  Kennaday :  We  expected  Mr.  Samuel  Gompers  to 
address  the  meeting  this  morning,  but  he  was  unable  to  be  present. 

In  regard  to  the  inspection  of  factories  for  tuberculosis,  I  think  if  we  will 
make  a  frank  statement  to  the  workingmen,  and  let  them  understand  that 
certain  trades,  especially,  are  prone  to  tuberculosis,  they  will  not  object  to  a 
physical  examination.  I  was  recently  informed  by  officials  of  one  of  the 
strongest  labor  unions  in  New  York  that  they  would  be  glad  to  have  their 
members  examined. 

In  most  of  the  large  department  stores  the  employees  are  organized;  they 
have  a  sick  benefit  association  and  their  own  physician,  who,  while  as  a  rule 
he  does  not  know  a  great  deal  about  tuberculosis  himself,  still  objects  to  having 
any  one  else  go  in  there  and  make  an  examination  of  the  employees.  This 
makes  these  situations  difficult  to  handle.  If  we  can  get  hold  of  the  officers 
and  physicians  of  these  sick  benefit  associations,  it  will  be  easier  to  get  access  to 
the  members. 

We  have  now  completed  the  work  of  the  Sociological  Section.  We  have 
had  presented  to  us  new  problems  to  solve.  The  papers  of  Drs.  Pratt,  Fulton, 
and  Lowman  have  outlined  more  work  than  we  can  do  in  a  lifetime.  Each 
year  we  come  to  Washington,  and  each  year  these  various  tasks  are  presented 
to  us.  We  go  along  in  our  little  way,  doing  some  of  it,  but  we  do  not  do  nearly 
enough.  We  do  not  spend  enough  money  in  this  work.  We  spend  in  our 
committees  for  the  "Education  of  the  Pubhc"  about  as  much  money  as  a 
third-rate  haberdasher,  and  then  come  down  here  and  talk  about  the  great 
things  we  are  doing.  We  have  a  great  big  opportimity  before  us,  and  we  are 
missing  it  right  along.  Instead  of  spending  $5000  a  year  on  this  work,  we 
should  spend  $50,000.  We  could  each  put  that  amount  to  effective  use  on  the 
work  that  has  been  presented  to  us  at  this  one  meeting. 
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The  duties  of  the  chairman  of  so  important  a  section  as  this  might  with 
advantage  be  limited  to  the  most  simple  parhamentary  administration.  But 
usage  has  sanctioned  an  opening  address  in  which  any  or  every  topic  belonging 
to  our  domain  may  be  discussed,  and  custom  naturally  gives  to  such  utterances 
a  weight  and  authority  they  might  not  obtain  if  given  out  under  any  other  cir- 
cumstances. I  shall,  therefore,  take  advantage  of  the  opportunity  to  make 
some  remarks  on  some  of  the  problems  of  tuberculosis  that  force  themselves 
on  the  attention  of  those  who  have  to  treat  and  study  it,  as  well  as  to  instruct 
others  to  do  the  same. 

Under  the  impetus  of  the  movement  that  has  brought  about  this  meeting 
a  tremendous  advance  has  been  made  in  om:  attitude  toward  tuberculosis.  So 
great  is  the  advance  that  a  certain  indifference  to  the  difl&culties  of  the  struggle 
is  likely  to  be  entertained.  It  is  well,  then,  to  view  the  field,  to  see  whether 
the  strategic  positions  are  properly  held,  and  whether  the  most  effective  blows 
are  being  dehvered  at  as  many  points  as  the  forces  available  permit. 

One  may  look  with  some  complacency  at  the  condition  of  the  movement 
for  the  treatment  of  consumption.  Beginnings  are  proverbially  difficult,  and 
a  beginning  has  been  made.  Sanatoria  for  early  cases  are  multiplying,  and 
if  the  rate  is  slow,  this  is  all  the  better  when  we  realize  how  intricate  are  the 
problems,  how  different  from  those  of  other  countries,  especially  Germany, 
where  the  advance  is  greater.  But  we  do  know  enough  now,  I  think,  to  enlarge 
our  facilities  for  the  treatment  and  education  of  early  cases  of  pulmonary  tu- 
berculosis all  over  the  country. 

There  is  another  need  just  as  great,  just  as  important,  to  which  attention 
has  often  been  called.  I  refer  to  places  and  means  for  the  treatment  of  tuber- 
culous patients  in  any  and  every  stage,  near  their  homes.  That  is,  in  every 
city  or  considerable  town,  in  connection  with  every  general  hospital  and  every 
large  institution  in  which  tuberculous  disease  may  occur  or  may  enter.  As 
the  later  stages  and  complications  of  tuberculosis  often  involve  a  much  greater 
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length  of  time  in  treatment  than  the  incipient  stage,  and  as  home  treatment  is 
often  impossible  to  obtain,  provision  for  the  care  of  such  patients  necessitates 
a  greater  outlay  than  do  sanatoria  for  incipient  cases.  Every  one  knows  that 
the  latter  cannot  all  be  permanently  cured.  Relapses  occur  in  the  majority, 
and  complications  arise  from  time  to  time,  and  whenever  they  do,  special  treat- 
ment should  be  carried  out.  But  this  cannot  be  done  in  sanatoria  for  incipient 
cases,  and  even  if  the  sanatoria  had  room  and  other  facilities,  the  patients 
should  not  be  obliged  to  go  so  far  as  would  often  be  necessary.  At  the  present 
time  general  hospitals  and  public  institutions  either  have  no  room  for  such 
cases,  or  have  not  the  necessary  facilities. 

Phthisiophobia  has  much  to  do  with  this  state  of  affairs,  and  while  it  is  not 
everywhere  so  severe  and  obvious  as  it  was  soon  after  the  infectiousness  of 
tuberculosis  was  first  made  known,  it  is  still  partly  responsible  for  the  fact  that 
with  few  exceptions  the  tuberculous  patient  cannot  secure  proper  and  ade- 
quate hospital  treatment  near  his  home  and  at  a  price  that  he  can  compass. 

We  ourselves  have  been  partly  to  blame  for  this  state  of  affairs,  in  our  zeal 
to  spread  the  latest  discoveries  of  bacteriology,  and  we  now  have  the  task  of 
bringing  about  more  accurate  ideas.  We  have  to  show  that  while  the  tubercu- 
lous subject  may  be  a  source  of  danger  to  others,  yet  with  a  little  education  he 
can  become  much  less  so,  or  not  at  all,  with  great  advantage  to  himself.  We 
have  to  show  that  tuberculous  subjects  should  not,  for  various  reasons,  be 
treated  in  the  wards  of  general  hospitals  along  with  other  patients,  but  that 
such  quarters  as  they  do  need  can  safely  be  added  to  any  hospital  plant. 
That  while  untaught  consumptives  are  dangerous  everywhere,  hospitals  for 
them  may  easily  be  made  less  dangerous  than  any  other  building  or  any  resort 
or  conveyance,  and  especially  less  dangerous  than  schools,  class-rooms  in  col- 
leges, workshops,  offices,  and  railroad  coaches,  in  which  there  are  unrecognized 
or  uninstructed  tuberculous  people. 

Quite  as  great  as  the  need  of  facilities  for  caring  for  the  tuberculous  is  the 
need  of  more  perfect  arrangements  for  study  and  instruction.  In  some  cities, 
as  in  many  of  the  private  and  a  few  public  sanatoria,  there  are  facilities  for 
study  by  graduate  physicians,  but  the  instruction  of  undergraduates  still  leaves 
much  to  be  desired.  It  is  well  known  that  tuberculosis  is  one  of  the  most 
wide-spread  diseases;  that  it  appears  under  many  forms;  that  many  of  these 
can  be  distinguished  much  earlier  than  was  formerly  thought  possible.  We 
also  know  that  the  earlier  it  is  recognized,  the  more  quickly  and  more  easily 
can  it  be  checked.  But  in  order  to  recognize  the  early  stages  it  is  not  enough 
to  know  the  theory.  The  physician  must  have  a  genuine  knowledge  of  the 
natural  history  of  the  disease,  such  as  can  come  only  from  actual  investigation 
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of  sick  people.  He  must  have  a  skill  in  physical  exploration  that  can  be  gained 
only  by  practice  under  careful  teachers.  For  the  most  recent  methods,  such 
as  the  :x;-ray  and  opsonins,  he  must  have  not  only  general  aptitude,  but  actual 
experience  and  sufficient  practice  to  give  facility.  And  yet,  while  the  reality 
of  these  needs  is  universally  admitted,  the  actual  instruction  of  the  under- 
graduate is  not  much  in  advance  of  that  given  when  the  detection  of  large  super- 
ficial cavities  and  the  significance  of  hectic  and  clubbed  fingers  seemed  the 
ne  plus  ultra.  For  lack  of  better  instruction,  not  only  are  many  cases  over- 
looked until  too  late,  but  it  is  difficult  in  some  States  to  find  enough  early  cases 
to  fill  sanatoria,  and  institutions  built  for  curables  are  perforce  used  as  asylums 
for  the  moribimd.  For  the  same  reason  every  climatic  resort  is  crowded  with 
poor  invalids  who  should  never  have  left  their  homes. 

Sanatoria  cannot  largely  be  used  for  teaching  undergraduates  on  account 
of  their  distance,  in  general,  from  medical  schools,  but  dispensaries  could  be 
made  to  serve  this  purpose  admirably  if  they  had,  as  they  should  always  have, 
proper  rooms,  sufficient  laboratory  equipment,  and  an  adequate  corps  of  phy- 
sicians. For  teaching  the  phenomena  of  the  later  stages,  special  wards  or 
hospitals  for  advanced  cases  would  be  of  equal  value,  provided  they,  too,  have 
adequate  equipment  and  staffs.  At  present,  in  most  medical  schools,  the  stu- 
dent has  a  better  chance  to  become  proficient  in  ophthalmology,  gynaecology, 
orthopaedic  surgery,  or  any  other  branch  of  internal  medicine,  than  in  tubercu- 
losis, and  yet  not  only  treatment,  but  even  the  most  rudimentary  statistics, 
must  suffer  until  this  is  radically  changed. 
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Your  Committee  on  Nomenclature  and  Classification,  which  has  been  con- 
tinued over  the  past  two  years,  begs  leave  to  report  as  follows: 

Pursuant  to  the  plan  followed  last  year,  a  letter  of  inquiry  ^  identical  to  that 
which  was  used  last  year  was  mailed  to  the  medical  superintendents  of  112 
sanatoria  and  hospitals  for  the  treatment  of  tuberculosis  throughout  the  United 
States  and  Canada.  With  each  letter  of  inquiry  was  sent  a  copy  of  the  Classi- 
fication Schema  and  the  Tabulation  Schema  adopted  by  the  Association  at  its 
meeting  in  May,  1905.  (Copies  of  the  letter  of  inquiry  and  the  Classification 
Schema  appended  to  this  report.)  A  stamped  envelop  for  reply  was  inclosed 
with  each  letter,  and  all  were  mailed  on  February  26,  1907.  Up  to  May  4, 
1907,  fifty-one  replies  have  been  received.  Of  these  fifty-one,  four  were  re- 
turned without  any  word  at  all  from  the  following:  "Resthaven,"  Morrison, 
Colorado;    St.  Peters  Hospital,  Brooklyn,  N.  Y.;    Evergreen  Park  Cottage 

^  LooMis  Sanatorium,  Liberty,  Sullivan  Co.,  New  York. 
My  Dear  Sir: 

If  you  have  employed  in  your  institution  during  the  past  year  the  schema  for  Classifica- 
tion and  Nomenclature  adopted  by  the  National  Association  for  the  Study  and  Prevention 
of  Tuberculosis  at  a  meeting  held  in  Washington  May  18,  1905  (copy  of  which  I  inclose), 
and  if  you  have  during  the  past  year  employed  the  schema  for  Tabulation  of  Individual 
Cases  (copy  of  which  I  inclose),  originated  by  Doctor  Turban,  of  Davos,  and  recommended 
by  the  National  Association  at  the  meeting  of  last  May  for  tentative  use  in  sanatoria,  will 
you  be  good  enough  to  advise  me  of  your  experience  with  the  new  schemas. 

Doctor  Vincent  Y.  Bowditch,  the  Chairman  for  the  Clinical  Section,  has  asked  me,  as  a 
member  of  the  former  Committee  on  Nomenclature,  which  submitted  this  classification  and 
tabulation  schema  to  the  last  May  meeting  of  the  National  Association,  to  get  a  report  from 
all  the  sanatoria  in  the  country  on  this  subject.  I  shall,  therefore,  appreciate  it  very  much 
if  you  will  reply  to  the  following  questions  in  the  blank  space  left  for  the  purpose,  and  mail 
this  sheet  back  to  me  in  the  inclosed  stamped  envelop  at  your  earliest  convenience: 

1 .  Have  you  employed  this  classification  schema  in  your  institution  during  the  past 

year? 

2.  Have  you  found  it  to  work  satisfactorily  ? 

3.  If  not,  what  are  your  chief  objections  to  it? 

4.  Shall  you  continue  to  employ  it  in  the  future  ? 

5.  Was  your  former  method  of  classification  similar  to  this  one  ? 

6.  Have  you  employed  Turban's  schema  for  Tabulation  of  Individual  Cases  in  your 

institution  during  the  past  year? 

7.  Have  you  found  it  satisfactory  ? 

8.  If  not,  what  are  your  chief  objections  to  it? 

Thanking  you  in  advance  for  the  courtesy  of  a  reply,  I  am,  very  truly  yours, 

Herbert  Maxon  King,  M.D. 
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Sanatorium,  Lake  Nebagamon,  Wisconsin,  and  the  Western  Hill  Hospital 
and  Sanitarium,  Price  Hill,  Ohio. 

Three  institutions  stated  that  they  had  been  closed  during  the  past  year, 
namely,  The  Las  Cruces  Sanatorium,  Las  Cruces,  New  Mexico;  "The  Mon- 
tezuma," Las  Vegas  Hot  Springs,  New  Mexico;  Mt.  Jefferson  Sanatorium, 
Lansford,  Pa. 

One  reply  stated  that  the  tuberculosis  department  has  been  discontinued, 
i.  e.,  Lincoln  Hospital  and  Home,  New  York  city. 

Four  institutions  were  not  using  the  schema  because  hopeless  and  advanced 
cases  only  were  cared  for,  as  follows:  Montefiore  Home  for  Chronic  Invalids, 
New  York  city;  The  CulUs  Consumptives'  Home,  New  Dorchester,  Mass.; 
Channing  Home,  Boston,  Mass.;  and  the  Cook  County  Hospital  for  Consump- 
tives, Dunning,  111. 

Six  replies  stated  that  the  classification  had  not  been  employed,  and  there- 
fore a  report  could  not  be  made,  namely:  The  National  Jewish  Hospital  for 
Consumptives,  Denver,  Colo.;  Health  Camp,  Indio,  Cal.;  "The  Home," 
Denver,  Colo.;  Doctor  Brooks'  Sanatorium,  New  Canaan,  Conn.;  The  House 
of  Mercy,  Philadelphia,  Pa.,  and  Sanatorium  Gabriels,  Paul  Smiths,  N.  Y. 

This  leaves  thirty-three  institutions  which  have,  during  the  past  year,  em- 
ployed the  classification  and  nomenclature  of  the  National  Association  to  be 
reported  upon:  St.  Joseph's  Hospital  for  Consumptives,  New  York  city; 
Stony  Wold  Sanatorium,  Lake  Kushaqua,  N.  Y.;  St.  Joseph's  Sanitarium, 
Silver  City,  New  Mexico;  Gaylord  Farm  Sanatorium,  Wallingford,  Conn.; 
United  States  General  Hospital,  Fort  Bayard,  New  Mexico;  The  Maine  Sana- 
torium, Hebron,  Maine;  Nordrach  Ranch,  Colorado  Springs,  Colorado;  Tent 
Colony,  Ottawa,  Illinois;  Boulder  Lodge  Sanatorium,  Fort  Dodge,  Iowa; 
Toronto  Free  Hospital  for  the  Consumptive  Poor,  Toronto,  Canada;  Hospital 
for  Diseases  of  the  Lungs,  Philadelphia,  Pa. ;  Adirondack  Cottage  Sanitarium, 
SaranacLake,  N.  Y.;  Montefiore  Country  Sanitarium,  Bedford  Station,  N.  Y.;. 
State  Hospital  for  the  Treatment  of  Incipient  Pulmonary  Tuberculosis,  Ray 
Brook,  N.  Y.;  Rutland  Cottages,  Rutland,  Mass.;  Sanitarium  of  the  Jewish 
Consumptives'  ReUef  Society,  Edgewater,  Colorado;  Luther  Hospital  Sana- 
torium, St.  Paul,  Minn.;  The  Association  Health  Farm,  Denver,  Colorado; 
South  Mountain  Camp  Sanatorium,  Mont  Alto,  Pa.;  The  Settlement,  Red- 
lands,  Cal. ;  Free  Hospital  for  Poor  Consumptives,  White  Haven,  Pa. ;  Eudo- 
wood  Sanatorium,  Towson,  Maryland;  Sharon  Sanatorium,  Sharon,  Mass.; 
The  Winyah  Sanitarium,  Asheville,  N.  C;  Massachusetts  State  Sanatorium, 
Rutland,  Mass.;  The  Pottenger  Sanatorium,  Monrovia,  Cal.;  State  Sanator- 
ium for  Consumptives,  Wallum  Lake,  R.  I. ;  The  Agnes  Memorial  Sanatorium, 
Denver,  Colo.;   Palm  Lodge,  Phoenix,  Arizona;   Muskoka  Free  Hospital  for 
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Consumptives,  Gravenhurst,  Ont.;  Loomis  Sanatorium,  Liberty,  N.  Y.; 
Muskoka  Cottage  Sanatorium,  Gravenhurst,  Ont.;  and  Seton  Hospital,  Spuy- 
ten  Duyvil  Parkway,  N.  Y. 

To  Question  i — Have  you  employed  this  classification  schema  in  your  in- 
stitution during  the  past  year? — 30  answered  "yes,"  2  "yes  with  modifica- 
tions, "  and  I  employed  the  schema  to  classify  cases  on  discharge. 

To  Question  2 — Have  you  found  it  to  work  satisfactorily? — 24  answered 
unqualifiedly  "yes,"  2  did  not  answer  the  question,  namely.  Palm  Lodge, 
Phoenix,  Arizona,  and  the  Settlement,  Redlands,  Cal.,  i  answered  "no," 
namely,  Winyah  Sanitarium,  Asheville,  N.  C,  and  6  found  it  only  indiffer- 
ently satisfactory,  namely,  Free  Hospital  for  the  Consumptive  Poor,  White 
Haven,  Pa.;  Massachusetts  State  Sanatorium,  Rutland,  Mass.;  Pottenger's 
Sanatorium,  Monrovia,  Cal. ;  the  Agnes  Memorial  Sanatorium,  Denver,  Colo. ; 
State  Sanatorium  for  Consumptives,  Wallum  Lake,  R.  I.,  and  the  Loomis 
Sanatorium,  Liberty,  N.  Y. 

To  Question  3 — If  not,  what  are  your  chief  objections  to  it? — 21  found  no 
objection  to  the  schema  and  12  reported  various  objections,  all  more  or  less 
well  taken. 

To  Question  4 — Shall  you  continue  to  employ  it  in  the  future? — 33  will 
follow  this  plan  in  future  unless  a  better  one  is  forthcoming  or  the  National 
Association  modifies  it. 

Answers  to  Question  5 — Was  your  former  method  of  classification  similar 
to  this  one  ? — are  not  important  and  need  not  be  reported  on. 

To  Question  6 — Have  you  employed  Turban's  schema  for  Tabulation  of 
Individual  Cases  in  your  institution  during  the  past  year? — 25  have  answered 
"yes"  or  "yes,  with  some  slight  modification,"  7  have  answered  "no,"  and  i 
has  not  answered  the  question. 

To  Question  7 — Have  you  found  it  satisfactory? — of  the  25  who  have  em- 
ployed it,  nearly  all  have  answered  "  yes. " 

To  Question  8 — If  not,  what  are  your  chief  objections  to  it  ? — there  are  no 
important  answers. 

The  criticisms  which  have  been  made  are,  for  the  most  part,  such  as  have 
been  made  by  the  committee  themselves  and  thoroughly  discussed.  They 
recommend  two  slight  changes,  first,  omission  of  the  word  "  favorable "  after 
"incipient,"  and  second,  the  addition  of  the  words  "of  one  or  both  lungs"  after 
the  words  "  limited  to  the  apex"  in  the  definition  of  the  word  "  incipient. " 

With  these  changes  the  committee  recommend  a  continuance  of  the  method 
for  another  year.  Signed, 

Vincent  Y.  Bowditch,  Chairman       Herbert  Maxon  King 
Lawrason  Brown  George  W.  Norris 

William  H.  Bergtold  John  H.  Pryor 
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Schema  for  Qassification  of  Patients  on  Examination,  Especially  for  Admission  to 
Sanatoria,  Adopted  by  the  National  Association  for  the  Study  and  Pre- 
vention of  Tuberculosis,  in  Washington,  May  18,  1905 

Slight  initial  lesion  in  the  form  of  infiltration  limited 
to  the  apex  of  one  or  both  lungs  or  a  small  part  of 
one  lobe. 

No  tuberculous  complications.  Slight  or  no  consti- 
tutional s)Tnptoms  (particularly  including  gastric 
or  intestinal  disturbance  or  rapid  loss  of  weight). 
INCIPIENT  Slight  or  no  elevation  of  temperature  or  acceleration 

of  pulse  at  any  time  during  the  twenty-four  hours, 
especially  after  rest. 

Expectoration  usually  small  in  amount  or  absent. 

Tubercle  bacilli  may  be  present  or  absent. 

No  marked  impairment  of  fimction,  either  local  or 
constitutional. 
MODERATELY  AD-  LocaUzed  consolidation  moderate  in  extent  with  little 

VANCED  or  no  evidence  of  destruction  of  tissue; 

Or  disseminated  fibroid  deposits. 
No  serious  compUcations. 

Marked  impairment  of  fimction,  local  and  constitu- 
tional. 
FAR  ADVANCED  Localized  consoUdation  intense; 

Or  disseminated  areas  of  softening; 
Or  serious  complications. 
ACUTE  MILIARY 
TUBERCULOSIS 

Schema  for  Classifying  Results  of  Treatment  to  be  Used  in  Connection  with  the 

Schema  for  Qassification  of  Patients,  and  also  Adopted  at  the  Meeting 

of  the   National   Association  for  the  Study  and  Prevention  of 

Tuberculosis,  in  Washington,  May  18,  1905 

UNIMPROVED All  essential  symptoms  and  signs  unabated  or  in- 
creased. 

IMPROVED Constitutional  symptoms  lessened  or  entirely  absent; 

physical  signs  improved  or  imchanged;  cough  and 
expectoration  with  bacilli  usually  present. 

ARRESTED Absence  of  all  constitutional  symptoms;  expectora- 
tion and  bacilU  may  or  may  not  be  present;  physical 
signs  stationary  or  retrogressive;  the  foregoing  con- 
ditions to  have  existed  for  at  least  two  months.* 

APPARENTLY  CURED All  constitutional  symptoms  and  expectoration  with 

bacilli  absent  for  a  period  of  three  months;  the 
physical  signs  to  be  those  of  a  healed  lesion. 

CURED All  constitutional  symptoms  and  expectoration  with 

bacilli  absent  for  a  period  of  two  years  under  ordi- 
nary conditions  of  life. 

*  The  length  of  time  mentioned  is,  of  course,  somewhat  arbitrary,  but  is  intended  to 
cover  the  cases  which  frequently  occur,  where  the  patients  leave  a  sanatorium  for  various 
reasons,  contrary  to  advice,  after  a  stay  of  a  few  weeks,  although  all  active  [symptoms 
may  have  ceased  completely  soon  after  entrance. 
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Titrban's  Schema  for  Tabulation  of  Individual  Cases  for  Purposes  of  Com- 
parative Statistics.  From  "Tuberculosis,"  monthly  publication  of 
THE  Central  International  Bureau  for  the  Prevention  of  Con- 
sumption, September,  1904.    Johann  Ambrosius,  Leipzig.    Suggested 

FOR    USE    in    the    NATIONAL    ASSOCIATION,  WITH    THE    ADDITION    OF    THE 

Schema  offered  by  the  Committee. 

1.  Extent  of  disease  in  the  lungs  ...    I 

II    For  exact  definition  see  below 
III 

2.  How  long  consumptive? Period  to  date  from  the  observation  of  the 

first  clinical  symptoms,  e.  g.,  stubborn 
coughing,  haemoptysis,  pleurisy,  loss  of 
flesh,  etc. 

3.  General  condition  of  patient Favorable 

Unfavorable 

4.  Digestion Unimpaired 

Impaired 

5.  Pulse The  pulse  is  to  be  registered  every  morning 

and  evening,  the  patient  resting. 

6.  Temperature Maxima  for  the   day — temperature   to   be 

taken  by  mouth  every  two  hours  from 
waking  in  the  morning  to  sleep  time  at 
night. 

7.  Tubercle  bacilli +  =  tubercle  bacilli  present 

0= tubercle  bacilli  absent 

8.  Tuberculous  complications Name  of  organ  suffering  from  tuberculosis 

9.  Other  complications Name  of  the  disease 

Definition  of  the  extent  of  disease  in  lungs,  according  to  Turban: 
I.  Slight  lesion  extending  at  most  to  the  volume  of  one  lobe  or  two  half  lobes. 
II.  Slight  lesion  extending  further  than  I,  but  at  most  to  the  volume  of  two 
lobes;  or  severe  lesion  extending  at  most  to  the  volume  of  one  lobe. 
in.  All  lesions  which  in  extent  of  the  parts  affected  exceed  II. 

By  "slight  lesion"  we  understand  disseminated  centers  of  disease  which  mani- 
fest themselves  physically  by  slight  dulness,  by  harsh,  feeble,  or  bronchovesicular 
breathing,  and  by  rales. 

By  "severe  lesion"  we  mean  cases  of  consoUdation  and  excavation  such  as 
betray  themselves  by  marked  dulness,  by  tympanitic  sounds,  by  very  feeble  broncho- 
vesicular, bronchial,  or  amphoric  breathing,  by  r&les  of  various  kinds. 

Purely  pleuritic  dulness,  imless  marked,  is  to  be  left  out  of  accoimt;  if  it  is 
serious,  the  pleurisy  must  be  mentioned  specially  vinder  the  head  of  "tuberculous 
complications."  The  volume  of  a  single  lobe  is  always  regarded  as  equivalent  to  the 
volume  of  two  half  lobes,  etc. 
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DISCUSSION  ON  THE  REPORT  OF  THE  COMMITTEE  ON 
CLINICAL  NOMENCLATURE 

Dr.  Lawrence  F.  Flick,  Philadelphia :  I  have  no  doubt  that  the  point 
which  I  am  about  to  raise  in  connection  with  this  report  has  been  in  the  mind 
of  the  Committee  as  a  possible  source  of  objection  and  criticism.  I  refer  to  the 
fact  that  the  classification  does  not  give  the  proper  prognostic  value,  even  as 
modified  by  the  Committee.  We  frequently  see  chronic  cases  of  tuberculosis 
in  which  there  is  even  cavity  formation,  and  where,  owing  to  previous  attacks, 
there  has  developed  a  considerable  degree  of  immunity,  which  renders  the 
prognosis  very  good  in  spite  of  the  apparent  extensive  lesions.  On  the  other 
hand,  we  may  have  a  case  of  incipient  tuberculosis  where,  on  account  of  the 
absence  of  immunity,  the  prognosis  may  be  much  less  favorable. 

I  do  not  think  we  can  get  a  fair  prognostic  value  from  a  schema  of  this  kind, 
and  if  the  prognostic  conditions  could  possibly  be  taken  into  consideration  in 
formulating  a  classification,  it  would  help  us  very  much  in  the  treatment  of 
cases,  in  the  report  of  results,  and  in  determining  the  value  of  remedies  and  so 
on.     This  view  of  the  subject  should  be  kept  constantly  in  mind. 

Dr.  Charles  L.  Minor,  Asheville :  All  of  us  who  have  used  this  method 
have  encountered  the  difficulty  that  Dr.  Flick  speaks  of,  but  if  we  open  the 
doors  of  this  discussion  to  the  question  of  prognosis,  no  satisfactory  report  on 
this  subject  could  possibly  be  made  by  any  committee.  We  all  know  Dr. 
Trudeau's  ideas  regarding  the  prognosis  in  tuberculosis,  namely,  that  the 
more  experience  a  man  has  with  the  disease,  the  more  wary  he  is  in  forming 
an  opinion  regarding  its  outcome. 

I  have  used  this  method  of  clinical  nomenclature  in  my  private  work  since 
it  was  first  brought  out,  and  I  have  been  very  well  satisfied  with  it,  more  espe- 
cially with  its  classification  of  patients  on  discharge.  I  think  it  is  adapted 
not  only  to  institutional  work,  but  also  to  private  practice,  and  feel  that  every 
man  handling  cases  of  tuberculosis  should  regularly  use  it,  so  that  there  should 
be  some  uniformity  in  our  reports  of  results. 

Dr.  Alfred  Meyer,  New  York :  I  think  the  factor  of  prognosis,  to  which 
Dr.  Flick  referred,  would  not  materially  aid  us  in  this  matter,  and  in  comparing 
the  statistics  of  institutions,  the  ultimate  outcome  of  the  cases  would  be  a  more 
valuable  guide  than  would  the  casting  of  their  horoscope  at  the  time  of  admis- 
sion. 

Dr.  Edward  0.  Otis,  Boston :  I  want  to  say  that  this  schema  has  been 
in  use  at  the  Massachusetts  State  Sanatorium  ever  since  is  was  presented  by 
the  Association,  and  we  have  found  it  exceedingly  satisfactory.    I  am  glad  to 
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know  that  these  changes  have  been  made,  because  I  think  they  are  an  improve- 
ment on  the  original  scheme. 

I  do  not  see  how  we  can  do  much  with  regard  to  prognosis  in  a  scheme  of 
this  kind,  and  in  that  respect  I  agree  with  Drs.  Minor  and  Meyer.  As  it  now 
stands,  I  consider  it  a  most  satisfactory  schema,  particularly  in  sanatorium 
work,  as  it  affords  those  institutions  a  means  of  comparing  their  results  with 
one  another. 

The  Chairman,  Dr.  Dock :  If  there  is  no  motion  to  the  contrary,  this 
Committee  will  be  continued  for  another  year  as  it  stands. 


REPORT  OF  THE  COMMITTEE  ON  MEDICATION 
IN  TUBERCULOSIS 


The  following  report  on  medication  in  tuberculosis  is  the  result  of  the  com- 
bined efforts  of  a  committee  of  six  members,  including  the  chairman.  The 
method  pursued  was  the  following: 

Each  member  of  the  committee  submitted  his  views  in  writing  to  the  chair- 
man, the  latter  then  collated  and  edited  the  data  thus  obtained  into  one  com- 
bined report,  and  sent  a  copy  for  signature  or  correction  to  each  member  of  the 
committee.  From  this  corrected  preliminary  report  the  final  report  as  pre- 
sented today  was  obtained. 

The  report  limits  itself,  though  not  strictly,  to  a  consideration  of  medication 
in  tuberculosis,  and  mainly  the  pulmonary  form,  excluding,  therefore,  the 
hygienic  and  dietetic  treatment,  climatotherapy,  and  hydrotherapy.  The 
treatment  of  surgical  tuberculosis  is  not  considered  at  all.  The  report  will 
take  up  first  a  series  of  drugs,  specific  and  otherwise,  and,  second,  a  series  of 
symptoms  and  complications  and  their  treatment. 

The  committee  believes  that  no  directly  curative  medication  has  yet  been 
discovered,  but  that  many  drugs  greatly  improve  the  general  condition  by 
ameliorating  different  symptoms,  and  indirectly  limit  the  extension  of  the  dis- 
ease or  bring  about  fibrosis.  In  view  of  this  fact,  the  committee  deplores  the 
prevailing  tendency  to  ignore  the  use  of  drugs  regardless  of  their  character  or 
special  indication  in  individual  cases.  On  the  whole,  sanatoria  should  be  the 
proving-ground  of  therapeusis  in  pulmonary  tuberculosis,  for  it  is  only  where  a 
large  number  of  cases  can  be  observed  together  that  chance  influences  can  be 
eliminated.  In  the  trial  of  any  new  remedy,  whether  in  the  nature  of  a  drug,  a 
servun,  a  vaccine,  or  a  food-product,  it  would  appear  preferable,  in  most  cases, 
to  select  for  trial  such  patients  as  have  derived  all  the  benefit  attainable  from 
the  usual  hygienic,  dietetic,  climatic,  and  hydropathic  measures  and  whose  con- 
dition has  become  stationary  under  the  physician's  eye.  This  is  a  severe  test, 
but  its  conclusions,  at  least,  are  not  misleading  in  attributing  undue  virtues  to 
the  thing  tried. 

Creosote. — ^This  remedy,  and  its  derivative  creosotal,  is  perhaps  prescribed 
more  generally  by  the  profession  than  any  other.    The  committee  is  not  much 
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impressed  with  the  value  of  creosote,  except  in  lessening  the  secretion  from  an 
accompanying  bronchial  catarrh.  The  routine  administration  is  not  advised, 
but  in  patients  whose  kidneys  are  healthy  and  whose  appetite  is  increased  by 
small  doses  (one  to  three  drops)  it  may  be  of  service  in  consequence  of  this  latter 
effect;  on  the  other  hand,  preexisting  albuminuria,  evidence  of  nephritis,  or 
any  diminution  of  the  appetite  under  its  use  are  strong  contraindications,  and 
persistence  in  its  use  under  these  circumstances  is  severely  condemned.  On 
the  whole,  creosotal  appears  to  be  the  better  borne  by  the  stomach.  Large 
doses  are  condemned.  Guaiacol  carbonate  is  not  more  efficient  and  is  much 
more  expensive  than  the  creosote. 

Ichthyol. — This  appears  to  be  but  little  used  by  members  of  the  committee; 
its  value  to  lessen  profuse  expectoration  and  in  tuberculous  enteritis  is  ad- 
vocated by  one  member. 

Iodine. — There  appears  to  be  considerable  difference  of  opinion  as  to  the 
value  of  iodine  and  its  derivatives.  Altogether,  its  use  appears  to  be  much 
less  frequent  among  physicians  than  among  surgeons.  Whereas  one  member 
of  the  committee  dismisses  it  as  of  no  service,  another  one  believes  it  deserves 
the  title  of  specific  more  nearly  than  any  other  remedy.  The  truth  probably 
lies  somewhere  between  these  two  contradictory  extremes.  Gastric  irritation 
is  easily  produced  and  is  one  of  the  objections  to  its  use.  In  the  form  of  iodide 
of  iron  it  is  of  value  in  glandular  tuberculosis.  In  the  form  of  iodoform,  topic- 
ally applied  to  the  tuberculous  larynx  and  the  tuberculous  bladder,  and  for 
internal  use  in  intestinal  tuberculosis,  it  seemed  to  some  members  of  the 
committee  to  be  of  value. 

Arsenic,  in  the  form  of  Fowler's  solution,  or  arsenic  and  iron  in  combination, 
is  of  service  if  anorexia  or  anaemia  is  present. 

Cod-liver  oil  is  but  little  used  by  members  of  the  committee,  the  food  fats 
being  substituted  for  it.  A  much-vaunted,  predigested  mixed  fat  was  given  a 
trial  by  one  member  of  the  committee  without  proof  of  its  excellence  over 
other  methods  of  treatment.  Some  favorable  influence  maybe  imputed  to  cod- 
liver-oil  inunctions  in  infants  and  little  children. 

Phosphorus  and  preparations  of  hypophosphites  are  still  prescribed  by 
some — whether  because  of  any  demonstrable  value  does  not  appear.  Perhaps 
their  use  is  impelled  more  by  a  tradition  in  medicine  and  by  a  demand  on  the 
part  of  patients  for  tonics  than  by  any  belief  in  their  intrinsic  worth. 

Strychnine. — A  number  of  members  of  the  committee  attribute  great  value 
to  strychnine,  a  conclusion  perhaps  of  more  importance  because  coming  from 
men  very  conservative  in  their  use  and  judgment  of  medicines.  The  com- 
mittee would  draw  attention  to  the  following : 
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Firstly,  that  in  many  cases  those  who  use  guaiacol  have  given  it  combined 
with  strychnine  in  large  doses  (^^^  of  a  grain),  so  that  it  is  questionable  whether 
the  advantage  which  they  attribute  to  guaiacol  may  not  in  part  or  entirely  be 
due  to  the  strychnine. 

Secondly,  that  even  if  we  do  not  agree  with  Beneke  and  Brehmer  that  an 
atrophic  heart  is  a  chief  predisposing  cause  of  pulmonary  tuberculosis,  we  must 
admit  that  the  disease  results  in  atrophy  and  fatty  degeneration  of  that  organ, 
and  that  this  degeneration  may  become  one  link  in  a  vicious  circle,  hence  there 
would  be  a  priori  reason  for  the  use  of  strychnine. 

Tuberculin. — This  remedy  has  been  used  by  five  members  of  the  committee 
— by  some  only  recently,  by  others  for  a  period  of  years.  Either  the  im- 
ported Koch's  tuberculin  or  tuberculin  from  the  Saranac  Laboratory  was  used. 
There  is  general  agreement  that  in  properly  selected  cases  and  in  proper  doses 
no  harm  is  done,  and  those  who  have  used  the  remedy  for  the  longer  period 
beheve  they  have  seen  further  improvement  in  previously  stationary  cases  and 
open  changed  to  closed  tuberculosis.  Proper  cases  are:  firstly,  incipients  with- 
out fever;  and,  secondly,  advanced  cases  without  fever.  Proper  doses  at  the 
beginning  of  treatment  are  always  small  ones — gV  of  a  mgm.,  preferably 
less.  All  febrile  reaction  should  be  avoided.  Injections  are  made  every  third 
or  fourth  day  in  the  beginning,  and  preferably  in  the  evening.  Amounts  are 
very  slowly  increased,  at  first  by  -^^  of  a  mgm.  at  each  successive  injection, 
then  by  y^  mgm.  until  i  mgm.  is  reached,  then  by  }  or  ^  nigm.,  then  by  entire 
milligrams.  When  larger  amounts  are  reached — 50  or  75  mgms. — intervals 
between  injections  are  gradually  lengthened  until  there  may  be  from  one  to 
two  weeks'  interval  when  the  amounts  have  reached  several  hundred  milli- 
grams. Any  slight  febrile  reaction  is  an  indication  for  a  reduction  of  the 
amount  at  the  time  of  the  next  injection,  and  no  injections  are  given  until 
several  days  of  normal  temperature  after  even  a  slight  rise.  A  course  of  injec- 
tions may  be  completed  in  about  four  to  six  months,  and  resumed  after  a  period 
of  several  months'  rest.  Several  of  such  series  of  injections  and  rests  should 
be  employed. 

Sera  and  Vaccines. — When  any  opinion  has  been  expressed  by  a  member 
of  the  committee  in  regard  to  antistreptococcic  sera,  it  has  been  one  of  skeptic- 
ism as  to  their  value.  One  member  has  prepared  streptococcus  vaccine  from 
pure  cultures  of  streptococci  from  each  patient's  sputum,  a  process  requiring 
about  eight  to  ten  days.  It  was  administered  in  doses  of  i  c.c,  representing 
approximately  3,000,000  streptococci  to  the  injection.  As  he  will  report  in 
detail  in  regard  to  his  experiences  with  this  as  well  as  with  pneumococcic  and 
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staphylococcic  vaccines,  we  will  limit  ourselves  here  to  this  reference  to  his 
work. 

And  now  as  regards  symptomatic  treatment. 

Cough. — The  committee  believes  that  in  a  vast  majority  of  cases  no  special 
cough  remedy  is  required.  The  value  of  training  and  use  of  the  will  in  sup- 
pressing unnecessary  coughing  is  pointed  to,  as  also  the  striking  absence  of 
coughing  at  institutions  where  this  principle  is  inculcated.  To  prevent  har- 
rassing  cough  at  night,  however,  with  its  attendant  sleeplessness,  codeine 
{\  of  a  grain  to  i  grain)  and  heroin  ( 3^  to  |  of  a  grain)  are  advised,  two  or  three 
doses  a  night  sufficing. 

Fever. — This  is  mostly  combated  with  the  rest  and  air  cure;  still,  some  are 
using  antifebrin  or  pyramidon  in  two-grain  doses.  The  latter  has  the  reputa- 
tion (probably  justified)  of  being  serviceable  in  smaller  doses  than  some  of  the 
other  coal-tar  bodies;  but  even  in  these  small  doses,  sweating  is  not  avoided 
as  frequently  as  is  claimed. 

Night-sweats. — Atropine  (^iiy  to  y^-^of  a  grain),  agaricine  (y^of  a  grain), 
zinc  oxide  (2  grains),  camphoric  acid  (10  to  30  minims). 

Pleuritic  Pain  and  Pleurisy. — If  no  relief  from  strapping,  small  successive 
cantharidal  blisters  not  larger  than  two  inches  square,  preferably  smaller ; 
tincture  of  iodine,  aspirin,  5  grains  three  times  a  day. 

Hemoptysis. — ^When  slight,  glonoine  (y^  to  -^-^  three  or  four  times  a 
day)  or  sodic  nitrite  in  one-grain  doses,  or  the  amounts  of  either  to  be  de- 
termined by  the  blood-pressure,  which  should  be  below  120  millimeters  of 
mercury.  Aconite,  atropine  (-^-^  of  a  grain)  once  only.  Morphine  only  if 
haemoptysis  is  severe,  and  then  preferably  hypodermically  with  atropine, 
one  member  of  the  committee  having  the  impression  that  not  infrequently 
pneumonia  results  from  a  stoppage  of  the  cough  and  retention  of  the  blood. 
Calcium  chloride  appears  to  act  about  as  well  when  given  in  J  grain  doses  as  in 
doses  of  10  and  15  grains,  and  the  question  arises  whether  any  haemostatic 
effect  at  all  is  obtained.  Considering  the  frequency  of  haemoptysis,  the  rarity 
of  fatal  issue  from  this  cause  alone  is  rather  striking.  The  same  uncertainty 
pertains  to  the  use  of  calcium  lactate.  Ergotine,  though  still  recommended  by 
Cornet,  has  been  practically  dropped. 

Diarrhoea. — Calomel,  if  of  tuberculous  origin,  iodoform,  ichthyol,  and  tann- 
albin. 

Constipation. — Besides  the  usual  cathartics,  oil  enemata  at  bedtime  de- 
serve a  more  frequent  use. 

Tuberculous  Laryngitis. — Insufflation  of  iodoform  or  orthoform.  Ulcers, 
application  of  30  to  80  per  cent,  lactic  acid,  frequent  daily  inhalations  of  weak 
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formalin  solutions.    In  many  cases  no  treatment  except  cocainization  before 

meal-time. 

Signed:    Alfred  Meyer,  Chairman 
s.  g.  bonney 
Vincent  Y.  Bowditch 
Hugh  M.  Kinghorn 
H.  R.  M.  Landis 
Charles  L.  Minor 

As  a  postscript,  the  chairman  wishes  to  add  that  although  the  report  was 
signed  by  all  the  members  of  the  committee,  the  following  additions  to  and  limi- 
tations of  certain  points  must  be  noted: 

Dr.  Bonney  uses  the  bacilli  emulsion  of  Koch,  beginning  with  ywuu  ^S^-t 
and  gives  the  injection  only  once  in  two  weeks.  He  believed  the  opsonic  index 
should  be  the  guide  to  dosage. 

Dr.  Landis  believes  in  the  great  value  of  large  doses  of  creosote,  and  thinks 
the  criticisms  of  this  drug  due  to  imperfect  emulsification.  He  advises  thorough 
mixing  in  proportion  of  one  tablespoon  of  hot  water  for  every  drop  of  creosote; 
less  with  doses  of  15  to  20  drops. 

In  night-sweats,  which  he  regards  as  a  manifestation  of  deficient  elimination 
of  toxines,  he  advises  reduction  of  diet  and  free  use  of  salines. 

In  haemoptysis  Dr.  Minor  wishes  aconite  given  to  constitutional  effect.  In 
laryngitis  he  lays  main  stress  on  absolute  silence  and  self-administered  alkaline 
sprays. 

He  believes  the  initial  dose  of  tuberculin  should  not  be  more  than  y^  mgm., 
and  the  increases  y^^  to  yf  ^y  mgm. 

He  believes  that  99.4  should  be  regarded  as  a  reaction. 


DISCUSSION  ON  REPORT  OF  COMMITTEE  ON  MEDICATION  IN 

TUBERCULOSIS 

Dr.  Silvio  von  Ruck,  Asheville :  The  subject  of  medication  in  tuber- 
culosis is  such  a  large  one  and  the  time  allotted  for  its  discussion  so  short 
that  I  shall  limit  my  remarks  to  tuberculin,  in  which  I  am  personally  more 
particularly  interested. 

As  stated  by  the  committee,  in  properly  selected  cases  and  in  proper  doses 
tuberculin  does  no  harm,  and  it  is  capable  of  accomplishing  good.  The  litera- 
ture of  the  early  tuberculin  period  following  the  introduction  of  the  remedy  by 
Professor  Koch  contains  much  more  that  is  favorable  than  otherwise  in  the 
experience  of  clinicians  who  employed  it  at  that  time. 
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In  spite  of  Virchow's  well-known  attitude  toward  it,  it  has  always  seemed 
strange  to  me  that  the  profession  showed  such  haste  in  condemning  a  remedy 
as  unsafe  and  dangerous  with  which  at  first  no  one  had  experience  and  the 
action  and  application  of  which  were  necessarily  then  not  well  understood. 
It  is,  no  doubt,  a  source  of  gratification  to  those  who  have  from  the  beginning 
consistently  and  at  all  times  advocated  the  advantages  of  specific  medication  in 
tuberculosis  to  witness  the  growing  popularity  of  tuberculin  and  similar  prep- 
arations in  more  recent  years,  as  is  evidenced  by  the  many  favorable  contri- 
butions to  the  subject  which  are  coming  from  all  sides. 

In  the  selection  of  cases  suitable  for  treatment  with  crude  tuberculin,  I 
think  that  more  latitude  is  permissible  than  is  indicated  by  the  report  of  the 
committee,  unless  the  physician  has  had  but  a  limited  experience  in  its  applica- 
tion. I  do  not  think  that  the  presence  of  fever,  for  instance,  need  stand  in  the 
way  in  cases  otherwise  suitable  for  treatment.  I  have  frequently  seen  the 
fever  due  to  tubercle  eruption  disappear  under  the  use  of  tuberculin  and  other 
specific  remedies,  and  again  in  cases  in  which  the  fever  was  not  extreme  nor  of 
pneumonic  type,  but  due  to  absorption  from  softening  caseous  foci,  I  have  con- 
stantly observed  favorable  influences  in  outlying  tuberculous  lesions,  as  evi- 
denced by  progressive  improvement  in  physical  signs.  By  the  cautious  use 
of  specific  remedies  in  such  cases  I  am  convinced  that  often  caseation  may 
be  prevented  in  additional  areas  by  causing  more  recent  tubercles  to  disappear. 

Here  the  degree  of  skill  and  information  which  the  individual  physician 
brings  to  his  patient,  especially  as  concerns  the  interpretation  of  physical 
signs  and  comprehension  of  symptoms  in  their  relation  to  the  nature  of  the 
lesions  present,  is  a  very  important  matter. 

In  this  connection  I  wish  especially  to  emphasize  that  the  occurrence  of 
fever  reaction  of  any  degree  is  an  indication  of  a  therapeutic  overdose,  and 
while  such  reaction  is  the  signal  for  an  intermission  between  injections  until  the 
fever  has  subsided,  it  is  better  to  avoid  it  entirely.  The  constitutional  symptoms 
of  a  tuberculin  reaction  depend  upon  reaction  in  the  local  tuberculous  areas, 
and  it  is  the  local  and  not  the  constitutional  effect  which  is  the  best  and  safest 
guide  in  dosage.  In  the  earlier  stages,  before  there  are  marked  catarrhal  or 
cavernous  phenomena  present,  it  is  not  a  difficult  matter  for  one  practiced  in 
auscultation,  by  frequent  examinations,  to  observe  the  effect  of  the  remedy 
locally. 

Even  in  the  more  advanced  cases  there  are  usually  outlying  areas  of  tubercle 
in  which  the  occurrence  of  reaction  may  be  controlled,  and  if,  because  of  ad- 
vanced lesions  and  extensive  catarrh,  this  is  not  feasible,  the  effect  of  a  dose  may 
often  be  watched  in  the  larynx,  which  is  involved  to  at  least  some  extent,  in  the 
advanced  cases,  with  but  few  exceptions. 
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These  statements  I  would,  however,  qualify  by  adding  that  tuberculin 
should  not  be  applied  in  the  more  advanced  cases  with  active  processes,  ex- 
cept in  institutions  where,  and  where  only,  the  opportunity  for  close  supervision 
exists. 

As  to  the  doses,  these  should  be  small  at  first,  as  the  committee  recommends, 
but  it  is  not  necessary  to  give  such  large  doses  toward  the  end  of  the  course  of 
injections.  Toleration  plays  a  part  here,  and  there  should  be  no  maximum 
dose  fixed  by  rule  to  be  finally  reached  for  all  patients.  When  no  further  local 
influence  can  be  produced,  the  treatment  should  be  stopped  for  a  time  until 
the  patient  has  lost  his  toleration,  when  smaller  doses  become  once  more  effec- 
tive, providing  any  tubercles  capable  of  influence  still  remain. 

In  what  I  have  said  thus  far  I  have  reference  particularly  to  crude  tuberculin. 
At  the  Winyah  Sanitarium  this  is  now  seldom  used,  its  place  having  been  taken 
first  by  various  modifications,  including  those  of  Klebs,  Hunter,  and  our  own, 
and  later  by  extractives  of  the  bacillus  itself.  With  the  exception  of  Hunter's 
modification,  these  preparations  have  proved  equally  as  effective  and  some  of 
them  infinitely  more  so  than  crude  tuberculin.  They  have  had  the  additional 
advantage  of  greater  safety,  and  they  have  not  required  such  painstaking  and 
unremitting  supervision  in  their  application  in  order  to  avoid  undue  reaction  or 
harmful  effect. 

In  our  experience  with  them  fever  reactions  do  not  occur  if  a  reasonable 
conservatism  governs  their  dosage.  Local  reactions  are  not  so  marked,  nor 
have  we  ever  observed  the  occurrence  of  exudative  inflammation  following 
their  injection,  as  sometimes  happens  with  crude  tuberculin,  even  when  every 
precaution  is  exercised  in  its  administration. 

In  the  selection  of  a  preparation  from  the  many  available,  the  physician 
must  still  be  guided  by  clinical  experience,  naturally  preferring  that  with  which 
his  results  prove  most  satisfactory,  and,  other  things  being  equal,  that  which  he 
believes  to  possess  the  greatest  degree  of  safety  as  well. 

Such  considerations  have  governed  us  at  the  Winyah  in  discarding  certain 
preparations  for  others,  and  finally  for  those  which  we  are  now  using. 

They  all  have  for  their  object  the  induction  of  immunity.  We  have  always 
felt  that  in  a  chronic  infectious  disease  like  tuberculosis  we  should  seek  for  an 
active  bacterial  rather  than  an  antitoxic  immunity,  and  in  this  respect  we  are 
convinced  that  we  have  succeeded  far  better  with  extractives  of  the  bacillus 
than  with  crude  tuberculin  or  its  modifications. 

We  have,  heretofore,  reported  our  observations  regarding  the  increase  of 
specific  agglutinins  in  the  serum  of  patients  under  treatment. 

Fiu-ther  studies  in  this  direction  have  not  only  confirmed  oxu  previous  ob- 
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servations,  but  have  shown  that  other  immune  substances  also  are  increased  in 
the  blood  by  various  specific  remedies.  More  recently  we  have  demonstrated 
the  presence  of  specific  amboceptor  in  the  blood  of  immunized  patients  by  the 
haemolytic  method  of  Gengou. 

We  are  at  present  engaged  in  studying  quantitatively  the  relation  of  ambo- 
ceptor to  other  immune  bodies  with  reference  to  various  products  of  the  bacillus. 

Through  such  investigations  by  different  observers,  coupled  with  clinical 
experience,  there  is  no  doubt  that  the  relative  therapeutic  value  of  the  various 
preparations  will  be  eventually  established,  and  the  prospect  appears  bright 
that  ere  long  the  general  practitioner  will  have  placed  in  his  hand  remedies 
with  which  he  will  be  able  to  cope  successfully  with  the  greatest  scoiu-ge  of  the 
times. 

Dr.  M.  Howard  Fussell,  Philadelphia :  The  report  of  the  Committee 
on  Medication  in  Tuberculosis  is  of  value  entirely  apart  from  its  specific  recom- 
mendations. It  at  once  takes  a  safe  middle  ground,  and  while  it  discourages 
polypharmacy  and  overdrugging,  it  makes  a  plea  for  the  use  of  well-tried 
single  remedies  which,  in  the  experience  of  the  members  of  the  committee,  have 
been  of  value. 

There  is  great  need  of  exactly  this  action  from  an  authoritative  source. 

The  natural  history  of  tuberculosis  under  almost  any  conditions  is  character- 
ized by  a  series  of  attacks  of  exacerbation,  followed  at  longer  or  shorter  inter- 
vals by  periods  of  comparative  quiescence.  This  has  given  ground  for  the  use 
of  the  myriads  of  vaunted  specifics  for  the  cure  of  tuberculosis,  and  has  led 
the  unthinking  practising  physician  to  believe  that  every  amelioration  of  the 
attack  was  directly  due  to  the  drug  or  to  the  combination  of  drugs  the  patient 
was  using  at  the  time,  whereas  as  a  matter  of  fact  the  betterment  of  the  patient 
may  have  had  absolutely  nothing  to  do  with  the  drug  he  was  taking.  On  the 
other  hand,  the  great  good  which  comes  to  so  many  tuberculous  patients  from 
rest,  fresh  air,  and  food,  when  properly  administered,  is  apparently  the  direct 
result  of  this  treatment.  Its  systematic  application,  as  carried  out  in  sanatoria, 
in  the  Boston  tuberculosis  classes,  and  in  the  comparatively  rare  cases  in  private 
practice  where  the  patient  can  be  made  to  appreciate  and  carry  out  the  rules, 
has  made  therapeutic  nihilists  of  many  physicians.  Therefore,  I  repeat,  the 
middle  ground  taken  by  the  committee  is  most  wise.  Certain  drugs  are  of 
value.     Overdrugging  is  most  harmful. 

The  speaker  believes,  with  the  committee,  that  no  directly  curative  medica- 
tion has  yet  been  discovered,  but  ventures  the  hope  that  the  workers  in  the 
laboratory  on  the  most  attractive  subject  of  opsonins,  vaccines,  and  sera  will 
in  the  relatively  near  future  give  us  a  substance  that  will  enable  us  to  ab- 
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solutely  cure  a  case  of  tuberculosis  instead  of  merely  arresting  it,  as  is  now  the 
case. 

Creosote  and  carbonate  of  creosote  have  been  entirely  disappointing  in  my 
hands,  except  that  in  small  doses  of  one  or  two  drops  it  does  appear  to  have  a 
favorable  effect  upon  the  gastric  distress  which  so  often  accompanies  tubercu- 
losis, and  which  appears  to  me  more  frequent  now  when  forced  feeding  is  so 
much  the  vogue. 

Both  arsenic  and  iron  are  certainly  most  helpful  in  the  anaemic  state,  which 
is  practically  always  present  in  cases  at  all  advanced.  Iodide  of  iron  may  be 
used,  both  for  the  effect  of  the  iodine  and  of  the  iron,  especially  in  glandular 
cases. 

The  Blaud's  pill,  always  made  fresh  or  powdered  and  given  in  capsules, 
is  the  proper  one  for  the  administration  of  iron  alone.  Arsenic  is  best  admin- 
istered in  the  form  of  Fowler's  solution,  in  from  two  to  five  drops  three  times 
a  day. 

Cod-liver  oil  in  my  hands  has  been  more  useful  than  it  appears  to  have  been 
to  the  members  of  the  committee.  Given  in  small  doses  of  one  dram,  in  cap- 
sules, if  desirable,  the  dose  can  be  increased  until  ^  ounce  is  given  three  times  a 
day.  This  will  usually  not  disturb  the  digestion.  My  rule  is  to  stop  the  ad- 
ministration of  the  oil  at  once  the  digestion  becomes  disturbed. 

Strychnine  is  the  one  drug  of  paramount  importance;  in  doses  of  ■g'g-  of  a 
grain  three  times  a  day  the  heart  is  strengthened,  and  the  body  musculature  is 
decidedly  improved.  Tuberculin  and  the  sera  have  not  been  used  by  myself 
because  the  remedy  is  too  uncertain  as  yet,  and  requires  much  too  great  care  in 
its  use  to  be  of  value  in  a  general  practice. 

As  to  the  various  symptoms:  Cough  is,  of  course,  best  controlled  by  rest  in 
the  open  air,  but  there  comes  a  time  in  many  cases  in  which  codeine  or  heroin 
must  be  used.  Heroin,  while  useful  in  certain  cases,  is  much  less  certain  in  my 
hands  than  codeine.  Occasionally  both  fail;  in  such  instances  I  frequently 
use  paregoric,  which  is  of  undoubted  value. 

Fever  may  be  controlled  not  only  by  drugs,  but  better  by  cold  sponging. 
Phenacetine  in  five-grain  doses  has  been  the  most  useful  drug. 

Haemoptysis  is,  of  course,  best  controlled  by  rest  alone,  but  small  doses  of 
morphine  given  hypodermically  will  often  allay  the  irritating  cough  which 
increases  the  bleeding.  Care  must  be  taken  in  severe  hemorrhages  to  give  but 
moderate  doses — not  exceeding  J  of  a  grain.  I  am  quite  sure  I  have  seen  fatal 
results  due  directly  to  too  great  doses  of  morphine. 

Diarrhoea  is  best  controlled  by  cleaning  the  bowels  first.  This  is  of  import- 
ance because  occasionally,  frequently  indeed,  a  diarrhoea  may  be  a  direct 
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secondary  result  of  an  impacted  rectum.  Following  this  a  mixture  containing 
5  grains  of  salol,  lo  grains  of  bismuth,  and  2  drams  of  chalk  mixture  will  be  of 
the  greatest  benefit. 

Dr.  Edward  0.  Otis,  Boston :  In  the  first  place,  I  wish  to  express  my 
extreme  appreciation  of  this  admirable  report.  I  think  it  is  a  most  valuable 
document  to  go  into  the  hands  of  the  general  practitioners  throughout  the 
country.  It  might  perhaps  have  dwelt  more  strongly  on  the  fact  that  all  of 
these  remedies  are,  after  all,  symptomatic;  that  they  should  not  be  regarded 
in  the  light  of  direct  treatment,  and  should  be  used  only  for  a  short  time ;  the 
real  treatment,  be  it  always  remembered,  is  the  "open-air"  one. 

Any  man  who  has  had  much  to  do  with  dispensary  patients  in  treating 
tuberculosis  will  have  it  incessantly  impressed  upon  him  that  he  must  treat 
cough  by  medicinal  measures,  and  I  believe  the  report  covers  that  point  most 
admirably.  In  my  own  experience  with  dispensary  patients  and  those  in 
hospitals  for  advanced  tuberculosis  I  have  found  codeine  and  heroin  the  two 
most  efficient  drugs  for  the  purpose  of  allaying  cough.  To  control  night- 
sweats  I  depend  largely  on  agaricine  and  camphoric  acid. 

There  is  one  statement  to  which  I  would  take  exception,  namely,  that 
ergot  should  never  be  used  in  the  treatment  of  haemoptysis.  I  do  not  think 
that  drug  should  be  dismissed  so  summarily,  in  spite  of  the  fact  that  it  is  now 
considered  almost  heretical  to  use  it.  This  morning,  at  the  meeting  of  the 
American  Climatological  Association,  I  read  a  paper  on  the  treatment  of 
haemoptysis  based  upon  the  blood-pressure,  and  I  reported  a  number  of  cases 
from  the  Massachusetts  Sanatorium,  where  we  have  been  attempting  to  treat 
haemoptysis  with  the  blood-pressure  as  a  guide.  Among  the  cases  reported, 
I  referred  to  several  where  it  appeared  that  ergot  was  of  value,  in  connection 
with  a  low  blood-pressure,  and  where  other  remedies  had  previously  been 
employed  without  avail.  I  am  not  yet  convinced  that  ergot,  which  held  such 
a  high  place  in  the  opinion  of  many  acute  and  able  observers  in  the  past,  has 
not  some  value  in  the  treatment  of  selected  cases  of  haemoptysis,  using  the 
blood-pressure  as  our  guide.  Before  dismissing  it  with  the  mere  assertion 
that  it  has  no  value,  let  us  at  least  give  some  pathological  and  clinical  reasons 
why  we  have  found  it  worthless. 

Dr.  Lawrence  F.  Flick,  Philadelphia:  There  are  a  few  drugs  about 
which  I  have  a  word  or  two  to  say.  Although  I  do  not  quite  agree  with  the 
views  expressed  in  the  report,  I  wish  to  congratulate  the  Committee  on  the 
excellence  of  its  report,  especially  from  the  standpoint  of  conservatism. 

I  do  not  agree  with  the  views  expressed  regarding  creosote.  I  do  not 
believe  that  nephritis  is  a  contraindication  to  the  use  of  creosote.     I  did  hold 
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that  view  once,  but  I  have  become  convinced  that  instead  of  being  a  contra- 
indication, nephritis  is  sometimes  an  indication.  I  believe  that  creosote  may 
counteract  the  toxin  which  has  something  to  do  with  the  nephritis,  or  may 
prevent  the  growth  of  the  micro-organism  which  has  to  do  with  the  toxin. 
I  look  upon  creosote  as  one  of  the  most  valuable  remedies  we  have  in  certain 
forms  of  mixed  infection,  and  use  it  in  large  doses  in  advanced  cases.  I  have 
given  it  in  fifty-drop  doses,  three  times  daily,  for  several  years  without  inter- 
mission in  cases  and  I  could  not  help  but  feel  that  the  preservation  of  life 
and  whatever  restoration  occurred  in  such  cases  was  due  largely  to  the  creosote. 

As  to  iodine,  again  I  do  not  agree  with  the  Committee.  I  believe  that  iodine 
is  the  nearest  specific  remedy  we  have  against  the  tubercle  bacillus  itself.  It 
should  not  be  used  by  mouth,  but  by  the  skin.  I  have  for  fifteen  or  eighteen 
years  used  iodine  by  inunction,  first  in  the  form  of  iodoform,  and  later  on  of 
europhen. 

Sulphate  of  magnesia,  in  small  doses,  has  been,  in  my  experience,  the  one 
drug  which  is  of  value  in  tuberculous  diarrhoea.  If  I  have  ever  cured  an  intes- 
tinal tuberculosis,  it  has  been  by  small  doses  of  sulphate  of  magnesia,  five  or 
ten  grains  every  hovir.  I  can  recall  cases,  apparently  absolutely  hopeless, 
which  improved  under  this  treatment.  I  think  every  one  who  will  give  this 
remedy  a  trial  in  these  cases  will  agree  with  me  that  its  use  is  one  of  our  most 
valuable  forms  of  medication.  The  same  drug  may  be  used,  as  suggested  by 
one  member  of  the  Committee,  in  night-sweats,  which  are  frequently  the 
result  of  a  lack  of  proper  elimination  and  will  cease  when  that  condition  is  cor- 
rected. I  have  long  ago  stopped  giving  the  various  remedies  that  have  from 
time  to  time  been  recommended  for  night-sweats,  relying  instead  upon  free 
excretion,  and  putting  the  body  into  a  state  of  rest. 

There  is  one  final  point  to  which  I  would  like  to  refer,  and  that  is,  the  use 
of  fly  blisters,  not  to  relieve  pain,  but  for  the  purpose  of  withdrawing  serum 
and  allowing  it  to  be  reabsorbed  by  the  patient.  By  this  method  of  raising  a 
blister  and  allowing  the  serum  to  be  reabsorbed  we  can  produce  a  reaction 
recurrently  for  weeks  and  months,  until  ultimately  the  reaction  no  longer 
occurs. 

Dr.  Charles  L.  Minor,  Asheville :  There  are  two  points  that  I  did  not 
include  in  my  part  of  the  report.  One,  which  was  indirectly  referred  to  by 
Dr.  Fhck,  was  the  use  of  fly  blisters,  although  I  do  not  use  them  in  the  way  Dr. 
Flick  does.  While  I  realize  that  it  is  difficult  to  absolutely  prove  such  things, 
I  am  satisfied  that  in  incipient  apical  lesions  the  persistent  use  of  small  fly 
blisters,  once  or  twice  weekly,  is  very  beneficial.  I  do  not  try  to  get  reabsorp- 
tion  of  the  serum  that  is  withdrawn,  instead  removing  the  blister  when  it 
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raises,  but  I  know  that  the  use  of  such  blisters  will  reduce  the  patient's  tem- 
perature, and  may  even  have  an  actual  physical  effect  upon  the  underlying 
lesion.  The  fly  blister  should  be  left  on  long  enough  to  raise  a  good  blister; 
then  it  should  be  removed  and  the  wound  dressed  in  the  usual  way. 

The  unusual  quantities  of  calcium  salts  discovered  in  the  urine  of  tubercu- 
lous patients  may  perhaps  explain  the  good  results  I  have  obtained  in  some  of 
my  cases  by  the  use  of  calcium,  and  I  think  that  this  phase  of  the  subject  is 
worthy  of  further  study  and  investigation. 

Dr.  F.  M.  Pottenger,  Los  Angeles :  I  will  limit  myself  briefly  to  the 
treatment  of  a  few  of  the  symptoms  of  tuberculosis.  My  experience  with 
the  disease  has  varied,  as  that  of  every  one  will.  Personally,  I  believe  that 
when  you  are  treating  your  patients  in  a  sanatorium,  you  do  not  need  as  much 
medication  as  when  you  are  treating  outside  patients.  The  more  intimately 
the  physician  comes  in  contact  with  his  patients,  the  less  drugging  will  there  be 
necessary.     I  usually  prescribe  drugs  only  when  I  cannot  do  otherwise. 

In  the  treatment  of  cough  there  is  one  expedient  that  I  have  used  repeatedly 
which  has  not  been  mentioned.  I  rarely  use  either  codeine  or  heroin,  but  of 
the  two  I  prefer  the  former.  The  method  I  prefer  to  drugs  in  the  treatment 
of  cough  is  the  use  of  the  wet  jacket,  covering  the  entire  chest.  I  believe  that 
hydrotherapy  has  a  great  place  in  the  treatment  of  tuberculosis,  but  in  applying 
it,  the  same  care  must  be  employed  as  would  be  necessary  in  administering 
morphine  or  strychnine.  The  wet  jacket  is  best  made  of  several  thicknesses 
of  linen,  which  in  turn  is  covered  with  flannel,  which  should  extend  well  beyond 
the  margins  of  the  wet  linen.  If  the  jacket  is  properly  made  and  applied,  it 
will  relieve  not  only  the  cough,  but  also  reduce  the  temperature  and  prevent 
night-sweats. 

I  am  a  little  disappointed  that  the  Committee  did  not  recommend  hydro- 
therapy in  connection  with  the  fever  of  tuberculosis.  For  that  purpose  I  have 
used  sponging  with  tepid  water,  which  I  prefer  rather  than  cold  water.  A 
simple  measure  for  the  relief  of  night-sweats  has  been  to  sponge  the  patient 
with  equal  parts  of  vinegar  and  cold  water,  or  simply  cold  sponging.  I  have 
rarely  found  it  necessary  to  use  either  agaricine  or  atropine.  Certain  patients, 
however,  seem  to  be  particularly  prone  to  night-sweats,  and  do  what  you  will, 
they  still  will  sweat;  but  for  ordinary  cases  simple  measures  answer  very  well. 

In  dealing  with  tuberculous  diarrhoea,  my  plan  is  entirely  different  from 
what  has  been  suggested.  The  first  thing  I  do  is  to  clean  out  the  alimentary 
canal  with  castor  oil  by  the  mouth  and  oUve-oil  injections,  and  then  change 
the  patient's  food.  I  beheve  the  latter  feature  is  essential.  Get  your  patient 
back  on  good  solid  food  just  as  soon  as  possible.    Prescribe  a  carefully  selected, 
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non-irritating  diet,  forbidding  all  fruit  and  food  with  hard  particles.  I  have 
usually  found  scraped  beef  very  satisfactory.  In  addition  to  this,  I  order 
lime-water  and  small  doses  of  magnesium  sulphate,  given  in  the  morning,  and, 
if  necessary,  high  enemata  and  hot  compresses  over  the  abdomen. 

Laryngitis  in  tuberculosis  is  always  associated,  in  the  mind  of  the  average 
medical  practitioner,  with  an  advanced  stage  of  the  disease.  I  believe  that 
tuberculous  laryngitis,  taken  early,  has  practically  the  same  prognosis  as  tuber- 
culosis in  the  lung.  I  have  men  tell  me  that  they  never  saw  a  case  of  tubercu- 
lous laryngitis  heal  up.  It  does  heal  up,  even  after  ulcerations  have 
occurred.  If  you  watch  your  cases  day  after  day,  you  will  be  surprised  to  see 
that  50  per  cent,  of  your  patients  with  pulmonary  tuberculosis  have  lesions 
in  the  larynx. 

I  never  find  it  necessary  to  give  cod-hver  oil.  Cream,  butter,  and  bacon 
are  much  more  tasteful,  and  I  prefer  them  to  cod-liver  oil. 

Dr.  Charles  Denison,  Denver:  In  connection  with  this  report  of  the 
Committee  on  Medication,  I  think  there  might  be  a  difference  of  opinion  as  to 
the  proper  initial  dose  of  tuberculin,  depending  on  the  strength  of  the  prepara- 
tion used.  Where  there  exists  such  doubt  as  to  the  strength  of  a  preparation, 
a  standard  dose  might  be  tentatively  determined  by  the  temperature  reaction. 
For  example,  with  an  initial  dose  of  one-twentieth  of  a  milligram,  according 
to  this  report  of  the  Committee,  in  order  to  produce  a  certain  temperature 
reaction,  the  preparation  must  certainly  be  much  stronger  than  where  that 
temperature  reaction  is  produced  by  an  initial  dose  of  one  milligram  of  another 
manufacturer — the  i  per  cent,  of  a  solid  extract,  for  instance.  The  best 
guides  we  have  are  the  temperature  reactions  and  the  stethoscopic  findings 
in  the  involved  lung  area.  The  opsonic  index  has  been  mentioned  in  this 
connection,  but  I  do  not  see  how  it  will  definitely  help  us,  and,  personally, 
after  from  twelve  to  fourteen  years'  experience  with  the  use  of  tubercuHn,  I 
would  rather  depend  upon  my  stethoscopic  findings*  and  my  personal  knowl- 
edge of  the  patient  to  guide  me  as  to  whether  I  am  increasing  the  dose  too  fast 
or  too  slow.  Besides,  the  opsonic  index  is  unreliable.  We  now  learn  that  the 
corpuscles  used  in  getting  that  index  lose  their  power  very  rapidly,  and  that 
only  fresh  corpuscles  should  be  used.  We  also  learn  that  the  sera  loses  half 
its  power  in  twenty-four  hours  and  entirely  in  five  days.  Also,  that  the  index 
varies  very  decidedly  according  to  the  time  which  has  elapsed  after  the  inges- 
tion of  a  hearty  meal.  In  my  opinion,  therefore,  it  cannot  be  relied  upon,  at 
least,  in  our  present  state  of  knowledge  regarding  it. 

In  regard  to  the  treatment  of  the  various  symptoms  of  tuberculosis,  I 
have  very  little  to  say,  as  our  method  of  treatment  in  Colorado,  with  the  posi- 
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tive  climatic  influence,  is  so  definite  and  clear  that  we  do  not  have  to  be 
troubled  so  much  about  night-sweats,  diarrhoea,  etc.  In  dealing  with  haemop- 
tysis, I  have  almost  entirely  discarded  the  use  of  drugs,  preferring  the  mechani- 
cal method  of  strapping  the  chest,  thus  putting  the  affected  lung  temporarily 
at  rest. 

Dr.  George  Mannheimer,  New  York :  Narcotics  are  indicated  in  the 
treatment  of  cough  when  the  latter  interferes  with  sleep  or  when  it  produces 
vomiting.  In  the  latter  case  the  narcotic  should  be  given  before  meals.  Of 
course,  we  must  first  exclude  local  causes  for  cough,  so  frequently  found  in 
the  upper  air-passages.  The  local  treatment  of  a  chronic  pharyngitis,  laryn- 
gitis, or  enlarged  lingual  tonsil  will  often  stop  a  troublesome  night-cough  or  a 
vomiting  cough. 

As  a  contribution  to  the  medicinal  treatment  of  laryngeal  tuberculosis,  I 
would  like  to  show  a  little  instrument  by  means  of  which  a  patient  can 
medicate  his  own  larynx.  It  was  devised  at  my  suggestion  by  Dr.  S.  Yan- 
kauer,  of  New  York.  It  is  a  long  medicine-dropper,  made  of  heavy  glass, 
so-called  barometer-tubing,  bent  at  the  tip.  Just  in  front  of  the  rubber  bulb 
are  two  depressions  which,  when  pointing  upward  and  downward,  indicate 
that  the  tip  is  turned  downward.  Each  patient  has  to  be  shown  how  far  to 
introduce  the  instrument,  i.  e.,  just  behind  the  uvula.  At  that  point  a  strip 
of  adhesive  plaster  is  wound  around  the  tube.  The  patient  introduces  the 
filled  instrument  up  to  that  point,  holds  it  firmly  between  his  teeth,  takes  a 
deep  inspiration  and  compresses  the  bulb.  Some  patients  have  to  hold  the 
head  slightly  forward,  others  slightly  backward.  I  have  repeatedly  convinced 
myself  that  the  fluid  really  reaches  the  larynx  by  injecting  colored  solutions 
of  cocaine  or  emulsions  and  then  examining  with  the  laryngoscope.  Experi- 
enced patients  usually  know  when  the  medicine  "gets  there." 

The  instrument  can  be  used  for  watery  and  oily  solutions.  It  is  especially 
adapted  for  dispensary  and  private  practice,  i.  e.,  for  all  patients  who  are 
not  imder  constant  medical  supervision  and  care.  If  such  patients  can  anaes- 
thetize their  own  larynx  by  means  of  orthoform-  or  anaesthesia-emulsions, 
they  relieve  their  distressing  dysphagia  and  are  thus  enabled  to  feed  properly, 
thereby  fulfilling  one  of  the  first  requisites  in  the  cure  of  their  disease. 

I  have  no  doubt  that  many  of  you  have  taught  your  ambulatory  patients 
to  medicate  their  own  larynx  by  means  of  sprays  or  powder-blowers,  but  this 
instrument  has  the  advantage  of  being  simple,  clean,  effective,  and  cheap. 
It  costs  25  cents.  It  is  made  by  Tiemann  &  Co.,  and  called  "the  patient's 
laryngeal  medicator." 

Dr.  Woods  Hutchinson,  New  York :    I  think  the  report  of  the  Com- 
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mittee  on  Medication  is  progressive  rather  than  conservative,  progressive  in 
the  direction  of  the  disappearance  of  drug  treatment  in  tuberculosis.  I  be- 
lieve the  time  will  come  when  the  number  of  drugs  mentioned  in  a  report 
of  this  kind  will  be  about  equal  to  the  number  of  snakes  in  Ireland — none  at 
all. 

I  was  rather  sorry  the  report  did  not  refer  a  little  more  radically  to  that 
ancient  relic  of  barbarism,  cod-liver  oil.  As  an  article  of  food  it  is  a  farce  in 
the  amounts  taken.  It  is  one  of  the  purest  survivals  of  skatological  medicine, 
a  product  of  the  same  theory  of  therapeusis  which  today  causes  the  faeces  of 
the  Grand  Lama  of  Tibet  to  be  made  into  pills  of  priceless  value.  The  same 
is  true  of  creosote.  Its  chief  virtue  lies  in  its  beastly  odor.  It  is  generally 
admitted  that  the  idea  that  creosote  possesses  antiseptic  properties  in  tubercu- 
losis has  been  completely  exploded,  and  the  only  good  it  can  possibly  do  in 
tuberculosis  is  to  aid  the  patient's  digestion. 

As  to  night-sweats,  it  seems  to  me  that  the  older  routine  methods  of  treat- 
ment, especially  by  the  use  of  the  dangerous  poisons  that  are  usually  recom- 
mended, are  irrational  and  unnecessary.  Night-sweats  are  the  result  of  the 
collection  of  toxins  in  the  system,  and  by  keeping  the  patient  in  the  open  air, 
regulating  the  bowels  and  the  diet,  the  night-sweats  will  disappear.  Codeine 
and  heroin  are  merely  modifications  of  morphine,  and  quite  as  dangerous  as 
the  original  drug,  and  should  be  used  solely  for  the  frank  purpose  of  tempora- 
rily obtunding  the  sensibility  of  the  upper  air-passages.  "Expectorants"  are 
a  fraud,  either  inert  or  local  anaesthetics  or  general  narcotics.  While  there  are 
certain  indications  for  their  use  in  tuberculosis,  they  should  be  avoided  as  much 
as  possible.  Most  of  the  drugs  recommended  in  tuberculosis  do  nothing  but 
suppress  symptoms,  or  act  upon  the  imagination,  and  are  utterly  destitute  of 
curative  effect.  As  the  Committee  has  well  stated,  there  is  no  specific  in  the 
treatment  of  this  disease,  and  the  more  we  can  get  eur  patients  to  remain  in 
the  open  air,  the  less  medication  will  be  necessary. 

Dr.  S.  A.  Knopf,  New  York :  I  beheve  that  more  stomachs  have  been 
spoiled  by  creosote  than  by  anything  else  I  know  of.  It  would  seem  almost 
dangerous  to  give  a  man  fifty  drops  of  creosote  three  times  a  day.  As  for  its 
specific  value,  I  doubt  it  very  much.  I  do  not  think  there  is  any  specific 
remedy  for  tuberculosis  excepting  tuberculin,  and  that  has  its  limitations. 

Dr.  Woods  Hutchinson  has  spoken  of  the  fallacy  of  using  any  medicine  in 
tuberculosis.  That  again  is  nihilism.  We  cannot  get  along  without  medicine, 
and  I  even  disagree  with  Dr.  Pottenger  of  Los  Angeles  in  his  statement  that 
he  has  never  found  cod-liver  oil  necessary.  Of  course,  in  the  treatment 
of  his  sanatorium  patients,  who  can  afford  to  pay  $25  and  $50  per  week,  cod- 
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liver  oil  is  not  necessary,  but  my  poor  patients  in  New  York  sometimes  have 
not  enough  money  to  buy  even  milk  or  cream,  and  I  give  them  cod-liver 
oil  to  get  the  fats  they  need  so  much.  I  also  use  the  wet  pack,  but  not  as 
complicated  as  the  one  described  by  Dr.  Pottenger.  Against  cough  I  pre- 
scribe discipline;  I  tell  my  patients  not  to  cough  unless  they  must  expecto- 
rate. Another  simple  remedy  to  ease  the  cough  is  a  glass  of  hot  water  con- 
taining the  juice  of  an  orange,  and  if  that  does  not  help,  I  prescribe  a  little 
heroin  or  codeine. 

In  ordinary  diarrhoea  I  do  not  give  any  medicine  at  all.  I  clean  out  the 
intestinal  canal  and  then  regulate  the  diet,  which  should  be  mainly  of  solid  or 
semisolid  nature,  such  as  hard-boiled  eggs  and  boiled  rice  with  cinnamon,  etc. 
Under  this  plan  of  treatment  the  patients  usually  do  nicely,  but  there  are  cer- 
tain diarrhoeas  due  to  tuberculous  invasion  that  we  cannot  control  without 
large  doses  of  opium,  and  when  we  are  in  the  presence  of  a  dying  consumptive 
who  is  suffering,  I  believe  it  is  our  sacred  duty  to  give  him  morphine  to  relieve 
his  pains  and  make  him  comfortable  and  let  him  die  easy. 

Dr.  Myer  Solis-Cohen,  Philadelphia :  I  would  like  to  say  one  word  in 
defense  of  creosotal.  Under  its  use  I  have  seen  patients  with  mixed  infection 
and  fever  improve  after  months  of  open-air  treatment  on  porches  night  and 
day  had  failed  to  benefit  them.  In  sanatorium  and  dispensary  and  private 
patients  I  have  seen  the  temperatvure  reduced  by  large  doses  of  creosotal. 
I  begin  with  five  drops  three  times  daily  and  increase  the  dose  one  drop  daily 
until  it  reaches  twenty  or  twenty-five  drops.  Creosotal  is  best  given  well 
beaten  up  in  hot  milk.  One  patient,  who  for  several  months  had  been  treated 
for  malaria  on  account  of  a  remittent  temperature,  improved  markedly  under 
creosotal,  plus  hygiene  and  diet. 

In  regard  to  calcium  chloride  to  which  Dr.  Minor  referred,  I  would  allude 
to  the  experiments  of  Wright,  of  London,  who,  while  working  on  the  coagula- 
bility of  the  blood,  found  on  testing  the  blood  of  patients  who  were  taking 
calcium  chloride  in  doses  of  ten  grains  every  three  hours,  that  the  coagulability 
was  temporarily  increased  thereby,  but  upon  the  continuance  of  the  large 
doses  the  coagulability  of  the  blood  became  diminished.  More  recently  it  has 
been  found  that  the  lactate  of  calcium  increases  the  coagulability  of  the  blood 
even  better  than  does  calcium  chloride. 
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In  the  light  of  our  present  knowledge  it  is  not  practicable  to  draw  up  a  re- 
port on  mixed  infection  in  tuberculosis,  which,  in  all  its  details,  can  be  con- 
sistently indorsed  by  a  committee  of  six  men.  There  are  many  points  upon 
which  men  agree,  and  there  are  some  points  upon  which  men  hold  personal 
views  based  upon  facts  as  they  see  them  and  understand  them.  In  order  that 
this  subject  may  be  fidly  considered  and  that  the  entire  committee's  views  may 
be  expressed,  a  majority  report,  in  which  views  held  by  the  majority  of  the 
committee  are  expressed,  with  earmarks  indicating  that  some  of  the  views 
are  held  by  one  or  two  men  only,  and  minority  reports  of  men  who  feel  that 
they  cannot  sign  the  majority  report,  are  presented. 

Mixed  infection  in  tuberculosis  is  a  symbiosis  of  other  micro-organisms 
with  the  tubercle  bacillus  in  the  tissues  of  the  body,  either  in  the  tubercle  itself, 
or  outside  of  the  tubercle,  in  the  parenchymatous  tissue,  in  intracellular  tissue, 
in  a  mucous  membrane,  or  in  a  serous  membrane.  The  secondary  micro- 
organisms may  fraternize  with  the  tubercle  bacillus  or  merely  co-exist  with  it. 
It  is  possible  that  they  may  repress  or  stimulate  the  growth  of  the  tubercle 
bacillus,  and  it  may  be  that  they  have  no  effect  upon  it.  Mixed  infection  plays 
an  important  r61e  in  tuberculosis  and  gives  rise  to  the  symptom-complex  known 
as  consumption. 

Pure  tuberculosis  is  a  disease  with  a  low  temperature  range,  with  disturbance 
of  the  circulation  out  of  proportion  to  the  temperature,  usually  with  loss  of 
weight,  fatigue,  variation  in  mental  attitude,  disturbance  of  the  vasomotor 
equilibrium,  and  excessive  reflex  activity.  The  symptoms  of  high  fever,  ex- 
tremely rapid  emaciation,  excessive  weakness,  and  violent  cough  are  due  to 
mixed  infection.  Lawrason  Brown  believes  that  piure  miliary  tuberculosis 
may  produce  this  symptom-complex. 

The  micro-organisms  that  produce  mixed  infection,  either  by  symbiosis 
with  the  tubercle  bacillus  in  the  tubercle  itself  or  by  running  a  concurrent 
course  in  some  other  tissue  of  the  body,  are  the  streptococcus,  the  staphylococ- 
cus, the  pneumococcus,  the  influenza  bacillus,  possibly  undiscovered  micro- 
organisms which  produce  colds,  the  diphtheria  bacillus  or  pseudo-diphtheria 

167 


1 68        nat'l  ass'n  for  study  and  prev.  of  tuberculosis 

bacillus,  the  colon  bacillus,  Friedlander's  pneumo-bacillus,  and  possibly  a 
number  of  other  micro-organisms  the  pathogenicity  of  which  is  not  recognized. 
All  of  these  micro-organisms  have  been  found  in  sputum,  and  some  of  them 
can  be  found  constantly  in  the  sputum  of  advanced  cases.  The  staphylo- 
coccus, the  streptococcus,  the  pneumococcus,  the  influenza  bacillus,  and  the 
diphtheria  bacillus  have  all  been  found  in  cavities  of  the  lungs,  in  the  lungs 
apart  from  cavities,  and  in  other  organs  of  the  body  after  death.  The  pneu- 
mococcus, the  streptococcus,  and  the  staphylococcus  have  been  found  in 
washed  sputum,  and  the  pneumococcus  and  streptococcus  have  been  found  in 
the  blood  in  hemorrhage  of  the  lungs.  The  streptococcus  has  been  found  in 
miliary  tubercles  which  have  not  broken  down.  Lawrason  Brown  raises  the 
point  that  this  may  be  a  post-mortem  invasion  and  not  the  rule.  Nearly  all 
of  the  micro-organisms  which  have  been  named  as  playing  a  secondary  role  in 
tuberculosis  have  been  found  in  the  mouths  of  people  apparently  in  good  health. 

It  is  held  by  a  great  many  men  that  the  micro-organisms  just  named  may 
be  saprophytic  in  the  mouth  and  that  they  may  exist  in  a  tuberculous  subject 
without  having  any  pathogenic  significance  or  influence.  It  is  claimed  by 
Flick  that  this  has  not  been  established ;  that  a  person  in  health,  as  this  term 
is  understood,  may  have  an  unhealthy  mouth,  nose,  and  throat;  that  the 
presence  of  these  micro-organisms  in  the  mouth  is  usually  due  to  a  patho- 
genic growth  of  them  on  or  in  the  mucous  membrane  of  the  upper  respiratory 
tract,  and  that  when  they  grow  on  the  mucous  membrane  of  the  tuberculous 
subject,  they  contribute  something  to  the  diseased  condition  of  the  individual. 

The  streptococcus  and  the  staphylococcus  are  pus-producing  micro-organ- 
isms, and  in  all  likelihood  have  to  do  with  the  breaking  down  of  the  tubercles. 
They  probably  are  purely  fraternizing  micro-organisms,  and  in  tuberculosis 
may  play  a  helping  part  to  the  tubercle  bacillus  for  the  completion  of  its  cycle 
of  life  and  its  exodus  from  a  host.  White  cautions  against  a  too  ready  accept- 
ance of  such  an  hypothesis.  When  locked  up  in  the  tissues,  they  set  up  septi- 
caemia and  give  rise  to  chills,  fever,  and  sweats.  Lawrason  Brown  claims  that 
this  is  only  in  the  preagonal  stages,  and  that  the  tubercle  bacillus  can  do  the 
same  thing.  The  softening  of  the  tubercle  probably  depends  upon  these 
micro-organisms.  Pottenger  holds  that  the  tubercle  bacillus  can  itself  break 
down  tissue  with  the  formation  of  a  purulent  substance  free  from  pus-organ- 
isms. It  may  be  that  the  streptococcus  and  the  staphylococcus  gain  entrance 
into  the  tubercle  through  the  mediation  of  the  influenza  bacillus,  the  pneumo- 
coccus, or  the  micro-organisms  which  produce  colds,  or,  according  to  White, 
following  such  infections.  Pottenger  does  not  see  why  they  need  any  other 
micro-organisms  to  aid  them  in  gaining  entrance.     At  any  rate  it  is  usually 


COMMITTEE   ON   MIXED   INFECTION   IN  TUBERCULOSIS  1 69 

after  an  attack  of  influenza,  pneumonia,  or  a  cold  of  some  kind  that  the 
breaking-down  process  begins  in  tuberculosis,  although  to  this  statement 
Pottenger  takes  exception  as  being  a  little  strong.  He  claims  that  the  break- 
ing-down process  occurs  after  what  the  patient  calls  a  cold,  but  he  does  not 
consider  it  so,  since  the  patient  applies  the  term  cold  to  this  very  breaking- 
down  and  the  accompanying  symptoms. 

The  pneumococcus,  according  to  Flick,  is  the  most  mischievous  and  dam- 
aging micro-organism  which  associates  itself  with  the  tubercle  bacillus  and 
gives  rise  to  the  most  serious  mixed  infection  which  can  occur  in  tuberculosis 
from  a  single  secondary  micro-organism.  Pottenger  holds  it  responsible  for 
many  of  the  serious  distvurbances  which  arise  during  the  course  of  the  tubercu- 
lous process,  and  Brown  charges  it  with  this  damaging  influence  "  chiefly  when 
patients  live  in  large  centers  of  population."  Flick,  upon  the  work  done  by 
Ravenel,  Irwin,  and  himself,  ascribes  to  it  the  occurrence  of  hemorrhages  in 
many  instances.  Brown  admits  the  possibility  of  hemorrhages  being  due  to  the 
action  of  the  pneumococcus,  but  has  been  unable  to  find  the  pneumococcus  in 
smears  from  the  blood. 

The  influenza  bacillus  frequently  co-exists  with  the  tubercle  bacillus  in  the 
same  host,  and  usually  is  believed  to  fraternize  with  it  for  the  destruction  of 
tissue.  On  this  subject,  however,  all  are  not  agreed.  Flick  believes  that  the 
influenza  bacillus  runs  its  course  in  a  tuberculous  subject  in  much  the  same 
way  as  it  runs  its  course  in  a  non-tuberculous  subject,  without  leaving  any 
damage  in  its  wake,  provided  that  the  tuberculous  subject  is  kept  at  rest  during 
the  time  that  the  infection  due  to  the  influenza  bacillus  runs  its  course. 

Other  micro-organisms,  which  have  been  found  in  the  tissues  of  the  body 
and  in  cavities  of  the  lungs  after  death  from  tuberculosis,  probably  set  up  some 
toxaemia  of  their  own  and  interfere  with  the  resistance  of  the  organism  against 
the  tubercle  bacillus  in  an  indirect  way.  It  is  not  likely  that  they  combine  with 
the  tubercle  bacillus  in  a  real  symbiosis.  In  one  case  recorded  it  was  believed 
that  the  diphtheria  bacillus  set  up  a  paralysis.  It  may  be  that  the  colon 
bacillus  or  some  of  its  species  in  some  way  may  have  something  to  do  with  the 
diarrhaeas  which  so  frequently  are  a  disturbing  element  in  tuberculosis  without 
tuberculous  involvement  of  the  bowels.  About  some  of  the  micro-organisms 
which  have  been  found  in  the  tissues  and  cavities  we  as  yet  know  so  little  that 
we  cannot  form  hypotheses  as  to  what  influence  they  may  have  upon  the 
victim  in  which  they  grow.  It  may  be  assumed  that  in  their  growth  they  at 
least  consume  some  nutrition  and  help  to  debase  the  organism  in  which  they 
grow,  although  Lawrason  Brown  questions  this  and  Pottenger  seems  to  think 
that  it  is  generally  "  accepted  that  these  organisms  do  harm  by  their  toxines 
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and  by  their  local  destruction  of  tissue  rather  than  by  their  consumption  of 
tissue." 

The  diagnosis  of  mixed  infection  is  easy  enough  so  far  as  the  general  idea  of 
mixed  infection  is  concerned,  but  exceedingly  difficult  in  matters  of  detail.  If 
it  is  true  that  uncomplicated  miliary  tuberculosis  can  produce  all  the  symptoms 
which  mixed  infection  can  produce,  then  it  may  be  very  difficult  at  times  to 
immediately  dififerentiate  between  pure  miliary  tuberculosis  and  mixed  infec- 
tion. The  identity  of  the  symptoms  of  these  two  conditions  remains,  however, 
yet  to  be  determined.  A  differential  diagnosis  can  be  made  by  careful  analysis 
of  all  the  symptoms  and  a  thorough  examination  of  all  the  organs  and  tissues  of 
the  body  which  can  be  the  seat  of  micro-organismic  life.  If  the  growth  of  other 
micro-organisms  than  the  tubercle  bacillus  somewhere  in  the  body  can  be 
excluded,  it  is  safe  to  make  a  diagnosis  of  pure  miliary  tuberculosis.  With  the 
presence  of  other  micro-organisms  than  the  tubercle  bacillus  in  the  sputum, 
however,  or  with  the  evidence  of  the  growth  of  some  other  micro-organism  than 
the  tubercle  bacillus  on  the  mucous  membrane  of  the  respiratory  tract  or  in  the 
tonsillar  or  lymphoid  tissue  at  hand,  the  diagnosis  of  mixed  infection  is  much 
safer  and  is  the  one  which  ought  to  be  made  even  if  it  cannot  be  established. 
Pottenger  does  "not  believe  that  the  presence  or  absence  of  other  micro-organ- 
isms in  the  sputum  or  on  the  mucous  membrane  of  the  respiratory  tract  can 
have  any  bearing  on  a  differential  diagnosis  between  acute  miliary  tuberculosis 
and  mixed  infection."  He  claims  that  "  the  temperature  in  those  two  conditions 
is  different,  the  former  being  with  slight  remission,  the  latter  intermittent.  The 
urgency  of  the  other  symptoms  in  acute  miliary  tuberculosis  is  also  greater. 
Acute  miliary  very  often  comes  in  patients  who  are  suffering  from  abdominal 
tuberculosis,  consequently  the  presence  of  these  other  micro-organisms  would 
be  of  little  value."  Flick  claims  that  the  presence  of  other  micro-organisms 
than  the  tubercle  bacillus  in  the  washed  sputum  is  an  indication  that  they  have 
been  in  the  tissues  and  have  been  eliminated,  and  that,  necessarily,  if  some  have 
been  eliminated,  it  may  be  accepted  as  evidence  that  others  of  the  same  kind  re- 
main in  the  tissue  when  symptoms  indicating  their  presence  exist  coincident- 
ally  with  the  giving  off  of  some  of  them  in  the  sputum.  Brown,  White,  and 
Pottenger  admit  that  the  presence  of  other  micro-organisms  than  the  tubercle 
bacillus  in  the  washed  sputum  may  indicate  a  mixed  infection.  There  is  reason 
to  believe  that  the  opsonic  index  will  aid  us  in  the  diagnosis  of  the  different 
forms  of  mixed  infection  and  will  change  greatly  all  previous  views. 

The  prognosis  of  mixed  infection,  like  the  diagnosis,  owing  to  lack  of  definite 
knowledge,  is  still  somewhat  uncertain,  but  in  a  general  way  is  much  graver 
than  the  prognosis  of  uncomplicated  tuberculosis.     Some  forms  of  mixed  infec- 


COMMITTEE   ON   MIXED   INFECTION   IN  TUBERCULOSIS  I7I 

tion,  such  as  those  produced  by  colds  and  that  produced  by  influenza,  accord- 
ing to  Flick,  are  not  grave,  provided  the  patient  is  kept  at  perfect  rest  during 
the  entire  time  of  the  attack.  Mixed  infection  with  the  pneumococcus  always 
places  the  prognosis  in  doubt  for  the  time  being,  and  frequently  makes  it  very 
grave.  One  of  the  dangers,  according  to  Flick,  from  an  intercurrent  pneu- 
mococcosis  is  from  hemorrhage.  A  mixed  infection  with  the  combination  of 
the  pneumococcus,  the  streptococcus,  and  the  staphylococcus  usually  is  very 
grave.  Flick  claims  that  a  combination  of  these  micro-organisms  frequently 
leads  to  a  fatal  result  in  spite  of  all  that  can  be  done. 

The  treatment  of  mixed  infection  in  tuberculosis  is  necessarily  a  complicated 
problem  and  as  yet  little  understood.  Not  until  a  more  exact  knowledge  will 
be  at  our  command  of  the  nature  of  the  various  micro-organisms  which  may 
grow  in  the  tissues  simultaneously  with  the  tubercle  bacillus  and  of  the  toxines 
which  they  produce,  as  well  as  the  effects  of  these  toxines  upon  the  invaded 
organism,  can  we  hope  to  make  much  progress  in  this  direction.  Pottenger 
believes  that  he  has  obtained  good  results  in  some  cases  with  streptolytic  serum. 
Brown  and  Pottenger  look  forw^ard  with  great  anticipation  to  the  aid  which  we 
will  get  from  the  opsonic  index  in  determining  the  exact  treatment  for  these 
complications.  So  far  the  safest  treatment  is  undoubtedly  complete  rest  with 
building  up  until  nature  has  had  a  chance  to  overcome  and  throw  off  the 
associate  micro-organisms.  Some  of  these  micro-organisms, — those  pro- 
ducing specific  infections,  according  to  White, — fortunately,  die  out  in  a  com- 
paratively short  time,  either  from  a  lack  of  proper  nutrition  or  because  the  host 
acquires  a  resistance  to  them  and  throws  them  off.  Unfortunately,  this  is 
probably  not  true  of  the  pneumococcus,  which  appears  to  be  able  to  con- 
tinue to  grow  on  the  mucous  membranes  for  an  indefinite  period  in  an  attenu- 
ated or  avirulent  form,  and  to  take  on  a  virulent  form  again  when  the  system 
gets  in  a  favorable  condition  for  it.  Lawrason  JBrown  admits  that  "this 
is  probably  true  in  large  cities  like  Philadelphia,  but  claims  that  it  does  not 
hold  for  Saranac  Lake,  where  the  pneumococcus  is  rare." 

Preventive  treatment  is  of  great  importance.  Early  stage  cases  of  tubercu- 
losis should  not  be  in  contact  with  advanced  cases.  Pottenger  does  not 
believe  that  there  is  any  harm  in  this  if  the  patients  are  kept  in  the  open.  He 
hold  that  "  the  greatest  danger  of  infection  is  in  aggregation  in  unhygienic 
apartments."  Persons  with  pneumonia,  influenza,  and  colds  of  all  kinds 
should  be  kept  away  from  tuberculous  subjects.  When  pneumonia  or  even 
pneumococcosis  occurs  in  institutions  in  which  tuberculous  subjects  are 
congregated,  persons  suffering  from  such  complications  should  be  carefully 
isolated.    Noses  and  throats  of  persons  suffering  from  tuberculosis  should  be 
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kept  healthy  and  free  from  growth  of  pneumococci,  streptococci,  staphylococci, 
and  as  many  of  the  other  micro-organisms  as  possible.  The  tonsils  and  the 
lymphoid  tissue  of  the  post-nasal  pharynx  should  especially  be  kept  under  close 
surveillance.  Even  the  teeth  and  the  gums  also  should  be  carefully  looked 
after  and  kept  healthy.  All  expectoration  and  all  discharges  from  the  nose  and 
throat  should  be  disposed  of  without  soiling  hands,  face,  or  clothing.  Nurses 
and  attendants  for  tuberculous  patients  should  be  kept  under  suirveillance  at  all 
times  for  colds,  influenza,  pneumococcosis,  chronic  nasopharyngeal  troubles, 
and  chronic  sores  of  any  kind,  and  should  be  retired,  temporarily  at  least,  when 
suffering  from  such  ailments.  Lawrason  Brown  claims  that  these  dangers  are 
vastly  increased  in  cities,  where  it  is  impossible  to  avoid  the  dangers  of  in- 
fected dust  of  crowded  street-cars,  etc. 

Signed:    Lawrence  F.  Flick,  Chairman 
Lawrason  Brown 
f.  m.  pottenger 
C.  Y.  White 
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MIXED  INFECTION  IN  PULMONARY  TUBERCULOSIS 
By  Arnold  C.  Klebs,  M.  D. 

The  Clinical  Aspect. — /  cannot  see  the  causal  correlation  between  certain 
symptoms  in  pulmonary  tuberculosis  and  a  "  mixed  infection "  determined  intra 
vitam  by  methods  presently  at  our  command,  in  the  vast  majority  of  cases.  At- 
tempts at  explanation  of  certain  signs  and  symptoms  in  the  course  of  pulmonary 
tuberculosis  by  the  activity  of  other  micro-organisms  than  the  tubercle  bacillus 
must  be  considered  futile  and  in  no  way  have  given  information  or  assistance  to 
the  clinician  as  regards  the  diagnosis,  prognosis,  and  treatment  of  the  disease. 
It  cannot  be  denied,  however,  that  in  certain  cases,  especially  those  with  more  or 
less  extensive  tissue  destruction,  the  activity  of  certain  other  micro-organisms, 
chiefly  pyogenic  types,  influences  the  clinical  picture.  An  exact  clinical  di- 
vision of  cases  into  such,  with  or  without  "mixed  infection,"  and  especially  the 
determination  in  these  cases  of  the  dependence  of  certain  symptoms  on  the 
presence  of  definite  species  of  bacteria,  seems  not  possible  at  present. 

The  two  principal  methods  of  clinical  medicine  which  have  been  used  for  the 
recognition  of  mixed  infection  are  the  bacterial  findings  in  the  sputum  and  the 
determination  of  fluctuation  of  the  body  temperature. 
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Sputum  Examination. — I  have  not  been  able  to  draw  any  valuable  clinical 
conclusions  from  the  absence  or  presence  of  bacteria  other  than  the  tubercle 
bacillus  in  the  sputum,  even  after  treating  it  with  the  precautions  recommended 
by  Pfeiffer,  Kitasato,  and  others.  Complicating  acute  infections  like  pneu- 
monia, whooping-cough,  scarlatina,  measles,  etc.,  although  materially  and 
typically  modifying  the  clinical  picture,  I  have  not  found  to  be  uniformly  and 
specifically  explained  by  bacterial  findings  in  the  sputum. 

The  Fever. — I  hold  that  it  is  fairly  well  established,  both  clinically  and 
experimentally,  that  the  tubercle  bacillus  {and  its  products)  alone  is  capable  of 
producing  fever  in  various  degrees  according  to  its  virulence.  The  variability 
of  the  type  of  fever  is  very  largely  dependent  on  the  individuality  of  the  patient. 
To  correlate  certain  types  of  fever  to  bacteria  found  in  the  sputum  must  be 
looked  upon  as  a  failure.  The  attempt  to  prove,  by  the  success  of  thera- 
peutic measures  directed  specifically  (streptolytic  serum)  against  certain  con- 
comitant bacteria,  the  importance  of  the  latter  on  the  course  of  the  disease, 
might  have  value  if  the  agent  employed  is  well  known.  The  so-called  hectic 
type  of  fever  in  advanced  cases  is  very  likely  the  expression  of  a  predominant 
infection  with  pyogenic  bacteria,  which  here  usually  can  be  demonstrated  in 
the  sputum  and  occasionally,  though  rarely,  in  the  blood.  The  disease  then 
assumes  all  the  characteristics  of  septicaemia. 

Whenever  another  infection  materially  and  typically  modifies  the  clinical 
picture  of  pulmonary  tuberculosis,  we  ought  to  speak  of  a  secondary  com- 
plicating infection. 

The  Pathologic  and  Bacteriologic  Aspect. — I  have  not  made  any  serial  ex- 
aminations with  the  purpose  of  obtaining  light  on  the  question  of  mixed  infec- 
tion, and  therefore  cannot  give  an  opinion  of  scientific  value  from  personal  ex- 
perience. From  scattered  observations  I  have  formed,  however,  certain 
opinions,  which  although  not  conclusive,  have  guided  me  especially  in  their 
clinical  application.  My  impression  is  that  the  tissue  alterations  which  are 
produced  by  the  tubercle  bacillus  alone,  so  far,  cannot  be  distinguished  clearly 
from  those  produced  by  "mixed  infection"  macroscopically  or  microscopically. 
A  heterogeneous  infection  preceding  that  with  the  tubercle  bacillus  or  taking 
place  at  the  same  time  and  accounting  possibly  for  variation  in  the  nature  and 
localization  of  tissue  alterations,  can  at  the  present  time  not  be  determined  by 
macroscopical  or  microscopical  examination.  It  may  play  an  important  rdle 
in  the  pathology  of  the  disease,  but  in  view  of  the  fact  that  pure  infection  with 
the  tubercle  bacillus  can  produce  an  infinite  variety  of  anatomical  changes 
which,  although  recognizable  as  such,  are  by  no  means  fully  understood,  it 
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would  seem  that  a  further  study  of  these  would  promise  greater  results  than 
the  investigation  of  mixed  infections. 

I  have  also  been  able  to  find  in  cavities,  in  the  walls  of  cavities,  and  in  the 
surrounding  tissues,  bacteria  of  great  variety,  and  also  often  persistently  re- 
curring types  which  previously  could  be  found  in  the  sputum.  I  have  not  made 
an  investigation  of  the  virulence  and  pathogenicity  of  such  types,  which  would 
be  necessary,  because  they  occur  in  forms  and  stages  of  the  disease,  very  dif- 
ferent from  each  other  clinically  and  anatomically.  I  have  also  been  able  to 
find  certain  types  (streptococcus  longissimus,  diplococcus  semilunaris,  pneu- 
mococcus)  which  have  been  reported  to  influence  specifically  the  course  of  the 
disease,  but  I  have  not  been  able  to  convince  myself  that  a  specific  effect  is  ex- 
erted by  them.  It  may  be  that  they  do,  but  my  own  observations  and  a 
study  of  the  literature  for  the  present  demand  an  attitude  of  reserve  in  this 
question. 
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MIXED  INFECTION  IN  TUBERCULOSIS 
By  E.  S.  Bullock,  M.D. 

Many  years'  experience  with  tuberculosis  has  not  served  to  give  me  any 
very  definite  ideas  regarding  the  role  of  mixed  infections.  To  say  just  where 
tuberculosis  begins  and  mixed  infection  leaves  off,  that  is,  granting  that  such  an 
entity  as  mixed  infection  exists,  or  vice  vers§,,  I  believe  to  be  impossible  in  any 
given  case.  That  mixed  infections  have  a  place  I  am  prepared  to  admit,  and 
one  might  almost  say  proved  from  the  fact  that  tuberculosis  of  closed  cavities, 
as,  for  instance,  joints,  the  classic  cold  abscess,  runs  a  practically  afebrile  course 
until  exposure  to  air  apparently  gives  rise  to  secondary  infections.  The  same 
is  true  of  non-ulcerative  pulmonary  tuberculosis,  closed  cases. 

That  pure  tuberculosis  can,  however,  give  rise  to  all  the  phenomena  which  are 
ordinarily  ascribed  to  mixed  infection  I  have  no  doubt.  This  is  apparently 
the  source  of  the  endless  confusion  that  seems  to  exist.  A  case  of  tuberculosis 
may  be  apparently  mixed  at  one  time  and  piure  at  another,  and  this  does  not 
assist  in  simplifying  the  subject. 

Clinically  I  am  in  the  habit  of  solving  the  question  in  the  individual  case 
as  follows :  I  have  presented  the  symptoms  of  sepsis ;  to  wit,  f ebrility ,  possibly 
night-sweats,  the  appearance  of  sepsis,  the  peculiar  skin  odor,  emaciation,  or,  to 
be  brief,  the  picture  of  consumption  as  we  all  know  it.  Then  I  treat  my 
patient  as  though  he  had  mixed  infection,  always  giving  him  the  benefit  of  the 
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doubt;  for  febrility  or  mixed  infection,  if  one  chooses  to  give  this  term  definite 
standing,  we  can  sometimes  treat  efficiently  with  drugs,  which  is  certainly  not 
true  of  afebrile  tuberculosis.  What  do  I  do  ?  may  be  asked.  Absolute  rest  in 
bed,  individualized  forced  feeding,  eggs  and  milk  principally,  fresh  air,  of 
course,  and  then  streptolytic  serum,  and,  if  that  fails,  as  it  often  does,  the  ad- 
ministration, when  tolerated,  of  the  creosote  series  of  drugs.  The  Italian 
hypodermic  preparations  of  iodine  and  of  iodine  and  guaiacol  are  very  efficient 
weapons  in  febrile  tuberculosis,  and,  of  course,  from  their  method  of  adminis- 
tration, never  impair  digestion.  I  am  prepared  to  say  that  in  afebrile  cases 
we  never  derive  any  benefit  from  the  use  of  drugs,  that  is,  when  given  for 
the  specific  purpose  of  affecting  the  tuberculous  process.  To  briefly  recapitu- 
late, we  should  treat  afebrile  tuberculosis  by  the  present  classic  method,  plus 
tuberculin  in  suitable  cases,  and  febrile  cases,  or  those  in  which  mixed  in- 
fection may  be  an  element,  should  in  addition  receive  the  possible  benefit  which 
may  accrue  from  the  use  of  pulmonary  antiseptics. 

Granting  the  existence  of  mixed  infection,  it  becomes  impossible  to  say 
what  organism  or  combination  of  organisms  with  the  tubercle  bacillus  is  caus- 
ing the  condition.  An  exception  may  be  made  in  the  very  occasional  instances 
in  which  a  brilliant  result  attends  the  use  of  streptolytic  serum,  when  the  cause 
is  manifestly  the  streptococcus.  It  has  so  happened,  in  my  experience,  that 
this  serum  is  rarely  ever  efficient  during  cavity  formation  or  in  cavity  cases, 
which,  to  my  mind,  is  at  least  suggestive  of  the  non-identity  of  the  streptococcus 
with  cavity  formation.  As  an  indication  for  the  use  of  this  serum  the  appear- 
ance of  the  streptococcus  in  the  sputum  is  a  very  poor  guide,  for  the  serum  is 
sometimes  efficient  in  removing  the  febrility  when  the  organisms  in  question 
cannot  be  discovered.  I  have  not  investigated  the  so-called  relation  of  the 
pneumococcus  to  hemorrhage,  as  claimed  by  Flick  and  Walsh,  but  in  this  con- 
nection I  think  we  should  bear  in  mind  that  blood  forms  a  perfect  culture  for  the 
pneumococcus,  and  that  this  organism  is  one  most  commonly  found  in  healthy 
mouths,  as  well  as  in  persons  with  tuberculosis. 

Right  here  it  should  be  interesting  to  note  that  in  years'  experience  I  have 
never  seen  a  case  of  permanent  febrility  develop  among  my  patients.  This, 
I  believe,  is  a  very  perfect  tribute  to  the  hygienic  environment,  an  isolated  region 
free  from  the  bacteriological  drawbacks  of  civilization.  It  is  also  a  confirma- 
tion, in  a  way,  of  the  existence  of  mixed  infection,  for  why  does  febrility, 
permanent  in  character,  develop  in  more  unhealthful  places  and  not  here  ? 

That  hemorrhages  occur  without  the  aid  of  mixed  infection  I  have  not  the 
slightest  doubt,  and  the  same  is  true  of  night-sweats,  fever,  and  every  other 
symptom  presented  in  tuberculosis.     This  is  not  affirming,  of  course,  that 
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other  organisms  do  not  sometimes  aid  the  tubercle  bacillus  in  its  destructive 
campaign. 

I  have  in  mind  cases  of  many  years'  duration  in  which  the  destruction  of 
lung  tissue  is  so  great  as  to  excite  wonder  that  the  condition  is  compatible  with 
life,  and  in  which  a  carefully  educated  patient  has  not  been  conscious  of  fever 
at  any  period  of  the  illness,  except  during  an  intercurrent  disease,  and  in  which, 
under  my  observation,  the  temperature  is  always  normal  or  subnormal.  Time 
after  time  I,  in  company  with  every  other  observer  of  tuberculosis,  have  seen 
cavities  of  large  size  develop,  without  a  single  subjective  symptom,  without 
fever,  without  increase  of  expectoration,  and,  in  fact,  have  often  been  surprised 
to  find  them.  Certainly  such  continuous  afebrility  is  not  consistent  with  the 
accepted  conception  of  the  symptom-complex  of  mixed  infection,  least  of  all 
abscess  formation. 

If  mixed  infection  can  occur  without  tangible  evidence  of  its  presence  in 
the  symptomatology  of  tuberculosis,  we  do  not  know  it,  or  are  not  able  to  recog- 
nize its  presence  either  scientifically  or  practically,  We  know  that  in  post- 
mortem studies  we  find  almost  anything  in  the  way  of  pathological  and  non- 
pathological  bacteria  in  the  lungs  of  persons  dead  of  tuberculosis,  particularly 
in  old  cavities,  but  just  what  relation  these  organisms  bear  to  the  actual  con- 
ditions present  we  do  not  know.  Phthisiotherapists  are  all  familiar  with  at 
least  one  celebrated  and  carefully  studied  case  in  which,  after  death,  even  the 
cavities  failed  to  show  anything  but  the  tubercle  bacillus.  That  sputum 
studies  should  throw  light  on  this  subject  seems  rational  to  believe,  and  yet  I 
affirm  they  do  not.  I  have  myself  studied  carefully  at  least  ten  thousand  speci- 
mens, and  what  have  I  learned?  Simply  this:  the  worst  cases  of  apparent 
mixed  infection  will  oftener  than  not  show  nothing  but  tubercle  bacilli,  and  the 
more  hopeless  the  condition,  the  more  likely  this  is  to  be  true.  As  patients  re- 
cover, especially  after  tubercle  bacilli  have  disappeared,  then  the  adventitious 
organisms  appear,  all  sorts  and  varieties,  and  this  condition  is  often  maintained 
until  sputum  ceases  to  be  a  factor  in  the  case.  The  mouth  and  throat  are  a 
bacteriological  garden,  and  the  nearer  the  patient  is  to  cure,  the  more  likely  we 
are  to  find  their  flora  in  the  sputum.  In  fact,  from  experience,  I  am  inclined  to 
hail  with  delight  their  appearance  in  abundance,  and  the  greater  the  variety, 
the  better  I  like  it.  And  so  I  state  that  in  the  present  state  of  our  knowledge 
organisms  other  than  the  tubercle  bacillus  found  in  the  sputum  are  properly 
termed  adventitious. 

While  considering  this  subject,  we  should  not  forget,  at  least  in  my  ex- 
perience, the  constancy  of  type  that  is  almost  typical  of  tuberculosis.  Taken 
in  connection  with  these  so-called  cases  of  mixed  infection,  it  is,  to  say  the 
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least,  very  suggestive.  Afebrile  cases  are  always  or  practically  always  afebrile 
cases,  and  the  same  is  true  of  febrile  cases,  at  least  if  not  fought  to  a  successful 
finish.  In  my  experience  the  type  does  not  change  often  enough  to  impau:  the 
rule.  The  best  method  of  judging  a  consumptive's  future  is  by  his  past.  If 
he  has  been  afebrile  right  along,  he  will  again  become  afebrile,  and  vice  versa. 

Interpreted  in  terms  of  the  present  discussion  this  seems  to  mean  that 
mixed  cases  are  always  mixed,  and  pure  cases  always  pure,  which  is  manifestly 
nonsense,  and  brings  us  back  to  our  starting-point,  the  tubercle  bacillus  and 
the  reaction  of  the  individual  to  its  presence.  It  is  almost  always  the  real 
"nigger  in  the  wood-pile." 

After  all  is  said,  it  seems  to  me  that  we  use  this  term  mixed  infection  rather 
too  glibly,  and  that  our  old  friend  tuberculosis  is  almost  always  the  real  enemy 
to  be  fought.  It  is  sure  that  without  tuberculosis  we  would  not  be  discussing 
pulmonary  infections  other  than  those  well  known  to  us.  We  all  know  and 
admit  the  rarity,  if  they  exist  at  all,  of  serious  pulmonary  infections  running 
the  course  of  tuberculosis  of  the  lungs,  without  the  tubercle  bacillus  and  its 
life  cycle  as  a  pathological  foundation.  Mixed  infection  is  a  convenient  ter- 
minology for  one  of  the  generalizations  of  our  art  and  science,  so  tempting  to 
apply  and  partly  explain  one  of  the  enigmas  of  tuberculosis  that  we  often  use  it 
to  cover  a  really  enormous  ignorance  of  actual  conditions. 

The  real  mixed  infections  we  have  to  regard  and  care  for  are  those  well 
known  to  us  all,  namely,  syphilis,  influenza,  and  various  other  diseases,  inter- 
current and  frank,  which  threaten  the  future  of  our  tuberculous  patients. 

DISCUSSION  ON  THE  REPORT  OF  THE  COMMITTEE  ON 
MIXED  INFECTION 

Dr.W.  L.  Dunn,  Asheville  :  While  I  have  beqn  greatly  impressed  with 
the  excellence  and  comprehensiveness  of  this  report,  I  have  found  that  its  very 
comprehensiveness,  which  I  presume  was  a  necessity,  has  made  it  quite  unsatis- 
factory. First,  the  use  of  the  term  symbiosis  in  this  connection  was  rather 
misleading,  at  least  if  I  have  a  proper  impression  of  the  use  of  the  word.  A 
great  many  look  upon  the  use  of  this  term  as  implying  an  essential  association 
of  micro-organisms,  and  in  tuberculosis  I  believe  none  of  our  secondary  organ- 
isms are  essential.  Therefore,  I  would  feel  that  that  term  was  somewhat 
misleading,  at  least  to  me. 

The  great  difficulty  in  the  whole  question  seems  to  me  to  come  from  the 
attempt  to  reconcile  the  clinical  features  of  tuberculosis  with  the  bacteriological 
findings  in  the  sputum.    My  own  experience  has  been  very  much  like  that  of 


178        nat'l  ass'n  for  study  and  prev.  of  tuberculosis 

Dr.  Klebs.  I  have  been  unable  to  reconcile  the  clinical  features  of  mixed 
infection  and  the  bacteriological  findings  in  the  sputum,  whether  by  the  ordi- 
nary methods  or  from  the  washed  specimens,  and  it  seems  to  me  that  we  must 
rest  our  conclusions  from  a  therapeutic  standpoint  upon  the  clinical  features 
rather  than  the  bacteriological  findings.  I  have  not  been  able  in  any  way  to 
explain  my  cases  by  the  bacteriological  findings  in  the  sputum.  I  think  these 
organisms  must  all  be  considered  in  the  sense  of  being  secondary  rather  than 
symbiotic.  I  agree  largely  with  Dr.  Brown  and  in  the  minority  report  of 
Dr.  Klebs. 

Dr.  Charles  L.  Minor,  Asheville :  Entirely  aside  from  the  report  itself, 
I  would  like  to  call  attention  to  the  fact  that  through  an  inadvertence  Drs. 
Bullock  and  Klebs  used  the  term  streptolytic  serum,  which  is  the  name  of  a 
proprietary  article  put  on  the  market  by  a  certain  firm,  instead  of  the  term 
antistreptococcic  serum,  which  is  the  scientific  name. 

In  regard  to  the  majority  report  and  the  two  minority  reports  presented  by 
the  members  of  this  Committee,  I  am  inclined  to  agree  with  that  of  Dr.  Bul- 
lock. I  am  satisfied  that  a  mixed  infection  can  and  does  exist  in  tuberculosis, 
but,  furthermore,  I  have  been  unable,  as  has  Dr.  Klebs,  to  prove  to  myself 
that  the  sputum  can  give  us  satisfactory  evidence  of  a  mixed  infection.  I  have 
seen  a  few  cases  of  pulmonary  tuberculosis,  with  large  cavities,  where  the 
sputvmi  has  shown  the  presence  of  the  streptococcus  very  constantly,  where  I 
suspected  mixed  infection,  but  the  occasional  presence  of  a  few  streptococci 
is  too  often  taken  as  proof  of  a  mixed  infection.  Again,  I  think  that  there  is  a 
certain  course  of  temperature  which  gives  us  justifiable  reason  to  suspect  a 
mixed  infection,  for  while  the  tubercle  bacillus  will  give  rise  to  temperature, 
it  has  not  the  same  febrigenic  effect  as  the  streptococcus,  which  I  think  is  the 
chief  factor  in  mixed  infection,  although  the  pneumococcus  must  also  be  borne 
in  mind.  With  Dr.  Brown,  I  have  been  satisfied  that  the  purer  air  of  the  coun- 
try, free  from  city  dust,  is  also  remarkably  free  from  the  streptococcus,  and 
that  one  of  the  most  beneficial  effects  of  country  air  is  that  it  does  not  add  to 
the  aheady  existing  mixed  infection,  and  allows  that  already  present  to  die  out. 
Lastly,  one  of  the  great  dangers  of  patients  who  have  advanced  to  that  stage  of 
tuberculosis  in  which  there  are  excavations  is  the  probability  of  streptococcus 
reinfection  when  they  return  to  ordinary  climates.  They  are  like  a  forest  in 
which  there  has  been  a  forest  fire  which  has  been  extinguished,  but  would  only 
need  the  least  spark  to  burst  again  into  flame.  Cases  whose  moist  cavities 
have  dried  up  will  often,  shortly  after  return  to  the  dust-laden  air  of  cities, 
show  a  return  of  moistm"e  in  the  cavity  and  the  development  of  fever.  This 
keeping  of  an  excavated  but  dried-up  area  of  lung  free  from  pus  infection  is 
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one  of  the  most  difficult  problems  connected  with  the  after-treatment  of  tuber- 
culous cases. 

Dr.  G.  B.  Webb,  Colorado  Springs :  The  idea  presented  of  the  intro- 
duction of  the  pneumococcus  by  the  influenza  germ  is  a  pretty  one,  but  to  my 
mind  is  by  no  means  a  necessary  one;  as  the  staphylococcus  is  to  the  skin, 
and  the  colon  bacillus  to  the  intestine,  so  is  the  pneumococcus  to  the  air- 
passages. 

A  conspicuous  omission  noted  in  the  report  is  the  lack  of  reference  to  the 
micrococcus  catarrhalis.  This  I  personally  believe  is  pathogenic  in  many 
cases.  In  Colorado  Springs  I  have  found  it  in  only  a  small  percentage  of 
sputa,  Drs.  Holden  and  Steiner,  however,  in  Denver  tell  me  they  have  found 
it  in  a  much  larger  percentage.  Whether  this  is  in  line  with  Dr.  Minor's 
remarks,  these  patients  having  access  to  more  city  dust  at  times,  I  do  not  yet 
know. 

I  cannot  but  feel  that  while  so  much  trouble  has  been  gone  to  by  laboratory 
workers  picking  flaws  in  the  technique  of  the  opsonic  tests,  the  use  of  bacterial 
vaccines  has  been  lost  sight  of,  and  the  chnical  men  have  been  unnecessarily 
handicapped. 

When  in  London,  Wright  repeatedly  pointed  out  the  fact  to  me  that  in  the 
cure  of  subcutaneous  tuberculosis  and  skin  tuberculosis,  he  could  get  none  or 
little  effect  from  his  tuberculin  inoculations,  unless  he  combined  it  with  staphy- 
lococcus vaccine,  or  first  removed  staphylococcus  infection  by  its  use.  Act- 
ing on  this  idea,  I  have  had  much  success  with  homologous  staphylococcus, 
micrococcus  catarrhalis,  streptococcus,  and  pneumococcus  vaccines,  prepared 
from  sputa.  During  the  past  six  months  I  have  treated  upward  of  thirty 
patients,  and  have  achieved  success  in  the  order  mentioned.  Captain  Douglas, 
Wright's  co-worker,  told  me  of  a  patient  in  whom  he  had  reduced  from  several 
ounces  to  just  a  trace  the  sputum  of  a  phthisical  patient  by  means  of  staphylo- 
coccus vaccine.  I  have  been  able  to  get  similar  results.  In  one  patient  who 
for  eight  years  had  cleared  a  cavity  of  two  to  four  oimces  nightly  on  lying 
down,  I  cut  down  her  sputum  to  half  an  ounce  in  the  whole  twenty-four  hours 
by  means  of  an  homologous  staphylococcus  vaccine. 

Pneumococcic  vaccines  have  behaved  favorably,  but  by  no  means  reducing 
the  sputa  so  much  in  amount,  yet  they  have  favorably  influenced  fever. 

The  micrococcus  catarrhalis  I  have  found  in  the  pus-cells  of  sputimi, 
evidently  in  process  of  phagocytosis,  and  I  have  markedly  cut  down  the  spu- 
tum by  the  use  of  its  vaccine. 

The  measuring  of  sputum  is  somewhat  inaccurate  unless  it  is  strained 
through  cheese-cloth,  such  great  variations  in  the  amount  of  saliva  taking  place. 
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I  differ  with  Dr.  Flick  as  to  the  necessity  of  giving  a  bad  prognosis  when 
streptococci,  pneumococci,  and  staphylococci  are  combined  with  the  tubercle. 
I  have  seen  patients  with  such  in  full  business  employment,  with  quiescent 
clinical  symptoms.  Dr.  Bullock's  remarks  as  to  cavity  formation  I  do  not 
entirely  agree  with;  we  know  that  boils,  acne,  and  other  staphylococcic  condi- 
tions run  an  afebrile  course,  and  it  is  perfectly  possible  for  cavity  formation 
to  be  accelerated  by  these  cocci  without  fever.  So  too  with  the  pneumococcus. 
Pneumococcic  infection  of  the  nasal  sinuses  goes  on  without  febrile  distur- 
bances, and  perhaps  sometimes  of  the  ear.  I  have  had  some  successes  in 
curing  these  latter  pneumococcic  infections  with  vaccines,  which  throws 
weight  on  the  importance  of  the  use  of  homologous  pneumococcic  vaccines  in 
phthisis. 

In  regard  to  the  use  of  streptolytic  or  antistreptococcic  sera,  I  would  con- 
demn them  absolutely.  Any  anti-sera  should  immediately,  on  their  inocula- 
tion, raise  the  protective  substances  of  the  blood.  These  do  not  do  so,  but 
instead  you  may  get  a  distinct  negative  phase. 

I  do  not  believe  it  will  be  necessary  to  widely  use  the  opsonic  index  as  a 
guide  to  the  use  of  the  bacterial  vaccines  in  these  cases. 

I  have  made  several  tests  to  find  out  if  the  leucocytes  had  any  preferential 
appetite  for  one  germ  more  than  another,  given  the  same  amount  of  opsonin 
for  each,  but  I  have  found  that  they  equally  take  up  tubercle  or  staphylococcus 
in  a  mixed  emulsion. 

Dr.  S.  A.  Knopf,  New  York :  I  shall  only  speak  from  the  standpoint  of 
piurely  clinical  observation.  This  teaches  me  that  there  are  two  soiurces  of 
additional  or  mixed  infection.  One  comes  from  within,  from  the  micro-organ- 
isms which  we  find  under  normal  conditions  in  our  upper  respiratory  tract, 
and  another  infection  comes  from  without.  There  is  no  doubt  about  this  in 
my  mind.  In  my  wanderings  over  the  world  visiting  sanatoria,  I  have  found 
that  the  medical  directors  are  afraid  of  visitors  who  are  suffering  from  influenza. 
They  guard  their  patients  against  the  contraction  of  Madame  La  Grippe. 
They  know  that  it  is  something  quite  serious  to  have  influenza  added  to  pul- 
monary tuberculosis. 

Regarding  the  infection  which  has  been  ascribed  to  the  pyogenic  organisms 
which  float  in  the  air,  I  firmly  believe  in  it,  particularly  with  patients  residing 
in  the  large  cities.  It  was  my  privilege  recently  to  read  before  the  New  York 
Academy  of  Medicine  a  paper  on  "Aerotherapy  in  Cold  Weather,"  and  in 
gathering  material  for  my  subject  I  wrote  to  a  number  of  ovir  distinguished 
men  who  practise  in  health  resorts  or  who  are  the  heads  of  sanatoria,  and  they 
all  agreed  with  me  that  the  colder  the  weather,  the  better  their  patients  were 
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doing,  and  that  the  more  snow  on  the  ground,  the  better  for  the  patients. 
How  do  you  explain  these  facts?  Perhaps  the  cold  increases  the  amount  of 
oxygen  in  the  air,  but  there  is  no  doubt  of  the  fact  that  when  there  is  snow  on 
the  ground  there  is  less  dust  in  the  air,  and  consequently  fewer  micro-organisms, 
and  as  a  result  these  patients  do  better  under  those  conditions. 

What  do  we  learn  from  these  clinical  observations  ?  When  there  is  danger 
of  influenza,  let  us  keep  our  tuberculous  patients  isolated.  Let  us  diminish 
as  much  as  possible  the  amount  of  dust,  and  avoid  it  even  if  it  is  sterile,  because 
of  its  irritating  effects  on  the  upper  respiratory  tract.  As  long  as  we  are  in 
doubt  whether  mixed  infection  comes  from  within  or  without,  let  us  by  all  means 
learn  from  clinical  observation,  consider  both  sources,  and  protect  our  patients  as 
much  as  possible.  Why  do  patients  die  in  sanatoria  where  the  air  is  so  pure 
and  you  hardly  ever  have  any  pathological  micro-organisms  ?  They  die  from 
pure  tuberculous  infection.  Why  do  patients  get  well  even  in  institutions 
near  our  large  cities,  where  the  conditions  under  which  they  live  are  certainly 
not  ideal  ?  Why  do  they  recover  even  in  our  tenement  houses  in  New  York  ? 
Not  because  they  have  no  mixed  infection,  but  because  the  physician  in  charge 
tries  to  improve  their  power  of  resistance  (phagocytic  power  of  the  blood),  and 
this  without  any  specific  medication,  but  by  merely  giving  them  the  best  of 
food  and  watching  over  them  constantly  so  as  to  avoid  anything  which  may 
aggravate  pathological  conditions.  Besides  all  this,  he  procures  for  the 
patient  the  pvu-est  air  possible. 

Dr.  S.  von  Ruck,  Asheville :  The  existence  of  fever,  together  with  the 
presence  of  this,  that,  or  the  other  coccus  or  bacillus  in  the  sputum,  seems 
rather  generally  to  be  accepted  as  sufficient  evidence  for  the  diagnosis  of 
mixed  infection. 

Our  experience  at  the  Winyah  does  not  bear  this  out,  and  we  have  good 
reason  to  beheve  that  any  of  the  types  of  fever  in  the  course  of  phthisis  can 
occur  without  the  participation  of  other  bacteria  ttan  the  tubercle  bacillus. 

The  intermittent  or  hectic  type  of  fever,  accompanied  by  chill  and  sweat- 
ing, we  have  observed  in  numbers  of  cases  diuring  the  period  of  softening  and 
excavation,  when  the  only  bacterium  demonstrable  in  the  sputum  was  the 
tubercle  bacillus.  Also  the  latter  has  been  alone  present  in  cases  of  pneumonic 
type  with  fever  of  the  remittent  variety. 

On  the  other  hand,  we  have  repeatedly  found  the  various  bacteria  of  so- 
called  mixed  infection  in  the  washed  sputum  of  patients  who  were  free  from 
fever  and  who  were  progressing  favorably  in  all  respects  toward  recovery. 

In  this  connection,  it  should  not  be  forgotten  that  such  bacteria  have  a 
wide  distribution  in  nature,  that  they  very  probably  can  maintain  a  saprophy- 
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tic  existence  in  open  cavities  without  participating  in  the  extension  or  produc- 
tion of  lesions,  and,  finally,  that  not  every  streptococcus,  for  example,  revealed 
by  the  microscope  is  of  necessity  highly  virulent  or  virulent  at  all. 

Undoubtedly  such  bacteria  do  take  part  in  the  pathologic  changes,  some- 
times, but  our  experience  has  indicated  that  they  then  give  rise  to  more  acute 
processes,  which  are  chiefly  of  pneumonic  character,  and  may  usually  be 
recognized  clinically. 

In  seeking  for  an  explanation  of  the  symptom-complex  of  phthisis  in  the 
theory  of  mixed  infection,  chiefly  or  entirely,  some  very  significant  facts  alto- 
gether without  the  realm  of  bacteriology  are  being  lost  sight  of. 

We  know  that  the  subcutaneous  injection  of  sterile  peptone,  albumoses, 
etc.,  in  healthy  experiment  animals  causes  fever,  and  that  albumosuria  is  a 
constant  phenomenon  in  fever  patients. 

Albumose  is  a  product  of  autolytic  action.  It  results  not  only  through  the 
agency  of  bacterial  enzymes,  but  also  through  that  of  cellular  ferments,  and 
especially  of  those  derived  from  leucocytes.  It  has  been  demonstrated  in  pus 
and  disintegrating  tissue,  etc.,  where  it  is  produced  locally  by  either  or  both 
agencies,  and  it  is  undoubtedly  absorbed  into  the  circulation  from  softening 
necrotic  foci  in  the  course  of  the  disease. 

So  long  as  drainage  is  not  freely  established  by  communication  with  a 
bronchus,  a  varying  amount  of  absorption  with  its  attending  symptoms  occurs. 
The  degree  of  the  latter  naturally  depends,  further,  upon  the  size  of  the  focus 
undergoing  destructive  change,  whether  softening  occurs  rapidly  or  more 
gradually,  and  finally  upon  incidental  factors,  such  as  rest  and  exercise, 
which  affect  the  circulation  and  thereby  influence  the  rate  of  absorption  and 
the  amount  of  toxic  substance  absorbed.  With  the  evacuation  of  the  softening 
material  the  symptoms  necessarily  ameliorate,  unless  there  are  progressive 
pneumonic  processes  which  continue. 

These  facts  to  my  mind  satisfactorily  explain  the  apparent  contradictions 
in  the  diagnosis  of  mixed  infection,  and  are  in  perfect  harmony  with  the  clinical 
observations  which  I  have  already  mentioned. 

They  explain  also  why  in  certain  cases  in  which  the  so-called  streptococcic 
fever-curve  may  be  typical,  and  in  which  the  sputum  contains  the  streptococcus, 
the  administration  of  antistreptococcic  serum  is  without  influence  upon  the 
symptoms  or  the  coiurse  of  the  disease.  This  I  have  observed  in  a  number  of 
instances. 

While  it  is  to  be  granted  that  the  toxins  of  the  tubercle  bacillus,  and  also 
of  those  of  other  pathogenic  bacteria,  when  they  actually  participate  in  the 
pathological  processes  produce  fever  also,  I  believe  that  we  shall  do  well  to 
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take  a  more  comprehensive  view  of  the  symptom-complex  of  phthisis  than 
that  which  recognizes  preeminently  the  bacteriology  of  mixed  infection. 

Dr.  Lawrence  F.  Flick,  Philadelphia :  It  was  not  in  the  mind  of  the 
Committee  to  raise  a  discussion  on  this  subject,  but  merely  to  draw  out  ideas. 
There  is  only  one  further  point  that  I  wish  to  direct  attention  to,  and  that  is, 
that  we  must  not  judge  the  effect  of  micro-organisms  altogether  by  their  ap- 
pearance in  the  sputum.  When  they  reach  the  sputum,  they  have  been  ehmi- 
nated,  and  therefore  their  effect  cannot  be  determined  by  their  presence  in  the 
sputum.  Symptoms  decline  with  the  appearance  of  the  micro-organisms  in 
the  sputum,  because  the  tissue  then  has  broken  down  and  the  micro-organisms 
have  been  eliminated. 


SOME  EXPERIENCE  WITH  TUBERCULIN 
By  L.  Rosenberg,  M.D. 

Bedford  Station,  New  York 


The  use  of  the  cultural  products  of  the  tubercle  bacillus  for  diagnostic  or 
therapeutic  purposes  is  such  a  fertile  subject  of  dispute  among  the  learned,  and 
the  statements  of  the  controversialists  are  often  of  such  a  bewildering  character, 
that  I  confess  it  took  me  some  time  to  become  reconciled  to  a  systematic  re- 
course to  either  procedure.  I  was  led  to  infer  that  the  use  of  tuberculin  was  not 
alone  an  experiment,  but  a  hazardous  one,  which  we  were  not  justified  in  em- 
ploying in  a  class  of  cases  aheady  suflBiciently  handicapped  in  a  struggle  with  a 
complex  and  uncertain  disease.  Tuberculin  testing  for  obscure  cases  of  tuber- 
culosis had  been  in  use  for  some  years  at  the  Bedford  Sanitarium  of  the  Monte- 
fiore  Home  when  I  assumed  charge  of  that  institution  in  1905,  and  in  the  first 
epoch  of  my  experience  I  observed  the  method  very  carefully  indeed,  not  with- 
out skepticism  as  to  its  alleged  innocuousness.  Without  coming  to  any  very 
positive  conclusions  as  to  the  infallibility  of  this  diagnostic  refinement,  I  soon 
saw  that  when  administered  with  care  and  with  full  recognition  of  its  potency 
the  agent  was  absolutely  harmless,  and  that  it  could  be  resorted  to  where  indi- 
cated without  fear  of  any  evil  consequences.  The  reports  of  the  Germans  who 
were  using  tuberculin  therapeutically,  although  often  tinged  with  a  spirit  too 
optimistic,  could  not  fail  to  impress  any  one  having  much  to  do  with  the  insti- 
tutional treatment  of  consumption;  for  anything  offering  the  hope,  however 
slight,  of  giving  us  better  results,  or  bringing  about  prevailing  results  in  a  shorter 
time,  or  of  possibly  lessening  the  tendency  to  relapses — and  these  constitute 
the  principal  claims  for  tuberculin — in  a  measure  not  permissible  with  the 
ordinary  sanitarium  regimen,  merits  the  most  painstaking  scrutiny  and  respect- 
ful consideration.  It  is  no  confession  of  impotence  by  any  means  to  state  that 
present  methods,  although  an  infinite  advance  over  the  former  laissez  faire 
attitude  respecting  the  treatment  of  tuberculosis,  still  fall  short  of  the  ideal 
which  we  have  in  view;  and  any  carefully  tried  procedure  that  offers  a  hope  of 
bringing  us  a  step  nearer  our  goal  should  receive  a  kindly  though  critical  wel- 
come at  our  hands.    It  was  in  this  spirit  that  I  took  up  the  study  of  tuberculin 
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therapy,  and  it  was  with  this  hope  that  about  two  years  ago  I  introduced  its 
use  at  the  institution  which  I  have  the  honor  to  serve. 

I  have  to  admit  that  the  first  batch  of  cases  was  not  very  carefully  sifted. 
Up  to  that  time  there  had  existed  a  very  strong  prejudice  against  the  agent  in 
the  minds  of  the  patients — so  much  so  that  many  preferred  leaving  the  institu- 
tion rather  than  to  submit  to  diagnostic  injections.  Confronted  with  this  state 
of  affairs,  I  was  compelled  to  depend  upon  volunteers,  who  presented  themselves 
after  a  talk  upon  tuberculosis  in  which  I  had  told  of  the  claims  of  the  tuberculin 
enthusiasts  as  to  the  great  value  of  this  powerful  substance.  Of  course,  some 
of  these  early  patients  were  anything  but  ideal  for  the  purpose  in  view,  but  I 
was  very  glad  to  have  passive  propagandists,  whose  examples  might  rob  the 
measure  of  its  imagined  terrors  and  dangers.  Since  then,  after  having  treated 
some  ninety  cases,  we  have  had  such  good  fortune  that  at  the  present  time  tu- 
berculin treatment  is  regarded  as  an  orthodox,  routine  affair  by  all  the  patients 
in  the  sanatorium,  selection  for  it  being  held  to  confer  a  special  distinction  upon 
the  individual  as  a  particularly  hopeful  case. 

In  the  winter  of  1905-06  we  thus  began  treating  patients  with  tuberculin, 
concerning  the  apparent  results  of  which  I  was  permitted  to  make  a  preliminary 
report  at  our  last  year's  meeting.  Some  of  the  earher  cases,  as  I  now  know, 
were  not  fairly  enrolled  as  regards  suitability,  and  no  more  definite  conclusions 
can  be  drawn  from  a  study  of  them  save  the  general  one,  applicable  to  all  treated 
by  us,  that  it  did  no  harm.  Of  course,  mere  harmlessness  is  not  a  sufficient 
recommendation  for  any  new  therapeutic  device,  yet  in  the  face  of  the  frequently 
intemperate  charges  of  danger  in  the  use  of  tuberculin,  it  has  a  definite  value — 
dependent,  of  course,  upon  the  credibility  which  you  may  be  pleased  to  accord 
the  observer.  The  later  cases  were  picked  out  with  what  I  regarded  as  sufficient 
care,  and  still,  with  increasing  experience,  I  have  had  to  draw  the  lines  closer 
and  closer  as  to  the  requirements  of  cases  which  I  was  willing  to  treat.  It  is 
manifestly  unfair,  as  I  now  see,  to  attempt  to  make  any  deductions  regarding 
the  things  which  influence  the  outcome  in  cases  having  no  bacilli  in  their  sputa 
and  lacking  other  demonstrable  signs  of  being  tuberculous,  although  this  is 
done  by  many;  and  it  is  equally  wrong  to  seek  to  predicate  anything  positive 
from  the  result  of  tuberculin  treatment  in  those  cases  which  have  not  first  been 
given  a  reasonably  long  time  to  improve  under  the  usual  sanatorium  regimen. 
Failure  to  exclude  these  two  factors  of  weakness  from  a  subject  sufficiently  de- 
batable in  itself  is,  in  my  opinion,  largely  responsible  for  much  of  the  opposition 
and  skepticism  concerning  the  tuberculin  question. 

Our  methods  have  been  as  follows:  In  the  first  place,  we  have  confined 
ourselves  to  the  use  of  the  old  or  original  tuberculin,  as  being  the  preparation 
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about  which  the  most  was  known  and  which  had  been  subjected  to  the  most 
searching  trials  at  the  hands  of  earnest  and  competent  gentlemen.  We  first 
tried  the  "  Etappen-system, "  or  relay-system,  of  Petruschky,  in  which  the 
patients  are  subjected  to  a  series  of  treatments  or  cures  until  they  have  become 
so  tuberculin-proof  that  they  fail  to  react  to  large  test  doses  of  the  agent  some 
months  after  the  cessation  of  injections;  such  cases  the  founder  of  the  system 
regards  as  entirely  rid  of  tuberculous  infection.  The  course  under  this  method 
was  to  begin  with  what  Petruschky  regards  as  a  moderate  dose,  usually  y^  nigm., 
and  to  increase  every  second  or  third  day  until  the  maximum  dose  of  loo  mgm. 
was  reached;  the  patient  was  then  granted  an  interlude  of  several  months, 
when  the  course  was  repeated;  according  to  the  champion  of  this  system,  three 
such  courses  usually  suffice  to  render  an  individual  free  of  tuberculosis.  When 
carried  out  in  this  manner,  the  procedure  requires  a  longer  period  of  time  than 
is  possible  with  a  shifting  clientele,  and  for  this  and  other  reasons  we  soon 
abandoned  this  manner  of  giving  tuberculin.  We  foimd  it  wise  to  lengthen 
the  intervals  between  the  injections,  and  to  diminish  the  rate  of  progression  in 
the  dosage.  For  a  while  we  injected  until  such  time  as  the  patient  left  the 
institution,  or  it  was  deemed  time  to  interrupt  the  treatment;  so  that  we  had  at 
this  time  greatly  varying  end-doses — in  one  case  reaching  as  high  as  looo  mgm., 
but  generally  between  150  mgm.  and  300  mgm.  As  stated  by  me  last  year  in 
the  discussion  of  Dr.  Trudeau's  paper,  we  had  the  most  difficulty  in  bringing 
the  patients  up  to  the  first  milligram,  after  which  they  showed  much  greater 
tolerance,  and  the  increases  could  be  made  with  greater  freedom.  Following 
Dr.  Trudeau's  caution  to  proceed  gently  with  the  first  injections,  we  next  took 
a  much  longer  time  in  getting  up  to  the  one  mgm.  mark,  with  fewer  symptoms 
of  intolerance,  about  which  more  hereafter.  Finally  we  have  learned  to  be  still 
more  deliberate;  the  last  cases  received  as  initial  doses  -^1^  mgm.,  the  in- 
jections were  made  every  four  days,  and  the  maximum  dose  was  10  mgm.; 
the  course  to  be  resumed  after  a  few  weeks'  interval,  thus  making  possible  a 
somewhat  modified  Petruschky  system. 

Type  of  Cases. — By  far  the  greater  number  of  cases  treated  have  been  those 
of  the  so-called  second  stage;  a  few  advanced,  apyretic  cases  which  it  was  hoped 
might  be  benefited  were  also  included.  A  prerequisite  for  admission  to  this 
class  now  is  that  the  case  must  have  been  under  observation  for  a  period  of  two 
or  more  months  without  any  betterment;  all  cases  must  be  free  of  fever,  or  at 
most  have  a  daily  range  of  less  than  one  degree;  no  cases  with  recurring  hsemop- 
tysis  are  included;  the  cases  may  either  have  very  slight  signs  with  positive 
sputum,  or  else  have  very  distinct  signs  with  negative  sputum;  the  agent  is 
given  without  regard  to  the  occurrence  of  the  menstrual  function  as  to  the  wo- 
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men,  and  as  to  the  men  without  interrupting  whatever  physical  activity  is  per- 
mitted, such  as  working  about  the  grounds,  house,  etc.;  the  temperature  is 
taken  very  two  hours  during  the  day,  and  they  are  given  no  other  medication 
save  an  occasional  cathartic.  A  few  cases  of  obstinate  fever  of  low  grade  were 
'  given  y^  mgm.  doses  twice  weekly,  in  the  hope  of  reducing  the  temperature 
in  accordance  with  the  reports  of  Aufrecht  and  others,  but  with  no  success. 

Reactions. — It  is  well  known  that  in  former  times  reactions  of  greater  or 
minor  violence  were  regarded  with  indifference,  and  even  held  to  be  salutary 
by  some.  But  it  is  now  quite  generally  considered  highly  undesirable  to  sub- 
ject any  patient  to  a  reaction  from  a  therapeutic  dose  of  tuberculin.  Accord- 
ingly the  tendency  has  been  to  begin  with  smaller  doses,  to  increase  them  at  a 
slower  pace,  and  to  lengthen  the  intervals  between  them.  We  had  quite  a 
number — but  not  an  alarming  number — of  moderate  reactions  in  our  first 
series,  some  of  which  we  attribute  to  faulty  technique,  but  most  to  erroneous 
views  as  to  dosage,  etc.,  for  which  we  had  some  very  excellent  authority.  Of 
late  we  rarely  see  a  reaction.  And  this  brings  up  the  question,  What  consti- 
tutes a  reaction?  The  Germans  generally  hold  a  rise  in  the  temperature  of 
0.5  degree  above  the  highest  point  ordinarily  reached  by  a  patient  as  sufficient 
to  be  regarded  as  a  reaction.  I  am  not  able  to  accept  this  in  toto;  tuberculous 
patients  so  easily  have  slight  rises  of  temperature  from  the  most  trivial, 
evanescent  causes  that  I  regard  the  reaction  as  unproved  when  it  manifests 
itself  by  such  small  elevations  unless  accompanied  by  some  of  the  recognized 
subjective  symptoms  of  a  reaction  to  tuberculin.  In  this  connection  I  venture 
the  opinion  that  pains  in  the  bones,  joints,  drowsiness,  and  a  generally  good- 
for-nothing  feeling,  unaccompanied  by  any  rise  in  the  temperature,  are  surer 
evidence  that  the  individual's  limit  of  tolerance  has  been  reached  than  is  a 
simple  rise  of  0.5  degree.  Notwithstanding,  where  the  patients  do  have  such 
slight  rises  we  take  the  precaution  not  to  increase  the  dose,  but  to  repeat  the 
same  amount  at  the  next  succeeding  injection. 

Influence  upon  Secretion,  Bacilli,  etc. — We  are  told  that  the  action  of  tuber- 
culin is  a  congestive  one  upon  the  tuberculous  area,  and  its  beneficial  effects 
are  generally  attributed  to  this  hyperemia.  We  have  not  found  this  to  be  the 
case  in  a  sufficiently  preponderating  number  of  cases  to  make  us  accept  it  as 
a  law.  Many  patients  do  have  an  increase  of  cough  and  expectoration,  but 
a  greater  number  show  either  no  changes  at  all  in  this  respect  or  there  is  a  de- 
cided diminution  of  both  of  these  symptoms.  Regular  examinations  of  the 
patients  by  the  staff  fail  to  show  the  increase  in  rS,les  that  one  is  led  to  expect; 
on  the  contrary,  the  physical  signs  in  a  favorable  case  show  a  marked  regression 
in  the  disease  process  which  had  hitherto  been  stationary.     As  to  this  apparent 
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contradiction  of  supposedly  well-established  effects  of  tuberculin  medication, 
attention  may  be  called  to  the  disappointing  results  following  the  very  much 
larger  doses  employed  in  tuberculin  testing;  surely  in  these,  if  there  is  a  con- 
gestive sequence  to  the  introduction  of  tuberculin,  it  ought  to  manifest  itself 
with  considerable  uniformity,  as  here  it  is  eminently  desirable  that  there  should 
be  an  excitation  of  moisture  in  the  diseased  focus  so  that  we  shall  be  able  to 
make  a  positive  diagnosis.  And  yet  we  all  know  how  seldom  we  obtain  the 
carefully  sought-for  r§,les;  the  individual  may  represent  all  the  other  reactive 
signs  of  tuberculin,  but  the  clincher  to  the  test,  moisture  in  the  suspected  area, 
is  usually  wanting.  I  know  that  in  some  of  these  cases  it  may  justly  be  assumed 
that  the  focus  is  not  in  the  lungs  at  all;  but  this  explanation  will  hold  true  of 
only  a  limited  number  of  cases;  of  the  many  who  have  had  simply  a  febrile 
reaction  without  local  signs  a  goodly  proportion  subsequently  develop  distinct 
manifestations  of  pulmonary  involvement. 

The  same  baffling  uncertainty  holds  good  of  the  influence  of  tubercuHn 
upon  the  discharge  of  bacilli;  a  certain  number  show  an  increase  in  the  bacillary 
output  which  may  be  transitory,  while  a  somewhat  larger  number  show  a  steady 
diminution  and  final  absence  of  the  Koch  bacillus.  The  latter  occurs  with 
sufficient  frequency  without  the  aid  of  tuberculin,  and  therefore  I  cannot  draw 
any  positive  conclusions  from  it  as  yet.  I  am  only  referring  to  the  facts,  as 
they  appear  to  upset  our  notions  of  the  rationale  of  tuberculin  medication — on 
the  one  hand  contradicting  the  supposedly  healing  attribute  of  this  agent, 
on  the  other  refuting  the  claims  of  those  who  regard  this  alleged  "  stirring  up  " 
as  one  of  its  many  dangers.  Finally  we  have  to  remember,  as  a  possible  ex- 
planation of  doubt  in  these  matters,  that  both  our  methods  of  physical  explora- 
tion of  the  chest  and  of  bacteriological  examination  of  the  sputum  are  as  yet  in 
an  imperfectly  developed  state. 

Nutrition. — Particular  attention  was  paid  to  the  weight  figures  of  the  pa- 
tients, both  as  influencing  their  selection  and  in  estimating  the  effects  of  the 
treatment.  Most  of  the  patients  were  at  a  standstill  in  weight,  either  because 
of  a  failure  in  nutrition  or  because  they  had  attained  their  maximum.  The 
weight  at  the  beginning  and  at  the  end  of  a  course  was  considered  in  studying 
this  phase  of  the  question.  Of  the  90  cases,  observations  were  made  in  64, 
this  being  the  total  number  who  had  completed  a  course  of  treatment,  the 
others  having  either  left  the  institution  or  been  withdrawn  from  the  class;  of 
these  64,  in  11,  or  17^  per  cent.,  there  was  a  drop  in  weight  of  more  than  one 
pound,  the  average  loss  being  3  pounds;  in  8,  or  12^  per  cent.,  the  weight  re- 
mained stationary,  and  in  the  remaining  45,  or  70^  per  cent.,  there  were  gains 
of  from  2  to  22  pounds,  the  average  being  5I  pounds. 
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Subjective  Symptoms. — In  all  but  a  very  few  patients  there  was  a  very  de- 
cided and  uniform  improvement  in  the  subjective  state  of  the  patients.  Apart 
from  diminished  cough  and  expectoration,  there  was  a  definite  diminution  or 
absolute  cessation  of  the  pains  so  commonly  complained  of  by  tuberculous 
individuals,  and  a  sensation  of  well-being  too  pronounced  and  too  wide-spread 
to  be  attributable  solely  to  the  dietetic-hygienic  routine. 

Contusions. — A  summing  up  of  all  that  has  gone  before  leads  me  to  the 
opinion  that  with  the  aid  of  tuberculin  judiciously  administered  we  have  been 
able  to  obtain  somewhat  better  results  than  with  the  ordinary  methods  em- 
ployed, particularly  in  those  cases  advanced  beyond  the  first  stage  of  the  dis- 
ease. 

DISCUSSION  ON  DR.  ROSENBERG'S  PAPER      . 

Dr.  Lawrason  Brown,  Saranac  Lake :  I  am  very  much  interested  in 
this  paper,  and  am  glad  that  Dr.  Rosenberg  drew  such  moderate  conclusions 
about  the  use  of  tuberculin.  It  is  an  exceedingly  difficult  subject  to  handle, 
and  a  careful  review  of  the  literature  on  the  subject  forces  us  to  the  conclusion 
that  the  evidence  in  favor  of  tuberculin  is  very  slight  in  the  vast  majority  of 
cases,  and  that  it  depends  largely  on  personal  opinion.  The  more  the  man 
uses  tuberculin,  the  more  he  is  in  favor  of  using  it,  but  there  is  little  proof  to 
show  that  it  does  good.  Undoubtedly,  there  are  cases  in  which  it  exerts  a  great 
influence,  while  in  others  it  exerts  apparently  no  influence  whatever.  In  the 
vast  majority  of  institutions  where  it  has  been  employed  too  short  a  time  has 
elapsed  for  the  results  thus  far  obtained  to  be  of  much  value.  I  think  in 
judging  the  effects  of  a  dose  we  must  depend  more  upon  slight  symptoms  than 
upon  changes  of  temperature.  The  action  of  the  remedy  at  the  site  of  the 
injection  should  also  be  taken  into  consideration. 

There  are  two  problems  which  I  do  not  think  the  advocates  of  tuberculin 
have  yet  settled,  namely,  how  long  the  remedy  should  be  given,  and  whether 
its  beneficial  effects  depend  upon  the  length  of  time  that  it  is  given  or  the  size 
of  the  final  dose.  In  other  words,  should  we  give  small  doses  for  a  long  time, 
or  larger  doses  for  a  shorter  period  ?  In  some  patients  we  can  increase  the 
dose  very  rapidly,  while  in  others  it  must  be  increased  cautiously,  and  we  can- 
not advance  beyond  a  small  dose.  Those  patients  who  are  very  susceptible 
to  tuberculin  seem  to  do  just  as  well  as  those  who  can  take  large  doses. 

Dr.  Alfred  Meyer,  New  York :  As  consulting  physician  to  the  institu- 
tion in  which  the  data  presented  to  us  this  morning  by  Dr.  Rosenberg  were  col- 
lected, and  in  view  of  my  connection  with  it  since  its  foundation  about  eight 
years  ago,  I  might  perhaps  add  a  few  words  to  what  has  been  said. 
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First,  as  to  the  psychological  effect  of  the  mere  use  of  the  hypodermic  in 
some  individuals.  I  think  it  is  wise  that  at  times  we  should  make  a  prelimin- 
ary infection  of  plain  distilled  water,  as  I  am  convinced  that  we  occasionally 
get  a  reaction  from  the  mere  introduction  of  a  needle  under  the  skin.  This 
may  happen  in  dealing  with  hysterical  women,  and  even  with  males. 

In  spite  of  my  belief  in  the  data  presented  by  Dr.  Rosenberg,  which  is 
quite  favorable  to  tuberculin,  I  am  inclined  to  agree  with  Dr.  Trudeau  that  we 
must  be  a  little  cautious  in  drawing  conclusions  because  of  the  kind  of  cases 
selected  for  this  treatment.  There  is  here  a  possible  and  even  probable  source 
of  error  in  drawing  our  conclusions.  While  we  are  ready  to  admit  the  prob- 
able value  of  the  treatment,  we  cannot  as  yet  give  any  positive  conclusions. 
These  patients  represent  a  certain  selective  type  of  cases  from  the  start.  At 
Bedford  we  have  tried  to  ehminate  this  factor  by  selecting  cases  that  have 
been  in  the  institution  for  a  sufficiently  long  time  and  under  our  personal 
observation,  and  who  have  become  stationary  under  the  usual  methods  of  treat- 
ment before  this  additional  method  was  tried.  This  rule,  I  believe,  should  be 
followed  in  the  application  of  any  new  remedy.  Let  us  use  our  hygienic  and 
dietetic  and  hydrotherapeutic  remedies,  and  so  forth,  and  then,  when  the 
patients  no  longer  continue  to  improve,  let  us  try  this  or  that  drug,  or  this  or 
that  serum  or  tubercuUn,  and  see  if  there  is  any  additional  improvement  fol- 
lowing its  use.  The  figures  distinctly  show  some  advantage  in  the  use  of 
tuberculin  in  these  cases. 

Dr.  Rosenberg :  Regarding  the  local  reaction  referred  to  by  Dr.  Brown, 
I  have  never  noticed  it.  In  accordance  with  the  suggestion  of  Dr.  Meyer,  we 
gave  injections  of  distilled  water  in  several  nervous  individuals,  but  never  got 
any  reaction  from  them. 


VARIETIES  OF  TUBERCULOSIS  ACCORDING  TO  RACE 
AND  SOCIAL  CONDITION 

By  Woods  Hutchinson,  A.M.,  M.D. 

New  York 


Classifications  of  the  types  and  varieties  of  tuberculosis  are  notoriously 
unsatisfactory.  Each  successive  one  is  far  more  successful  in  criticizing  the 
defects  of  its  predecessors  than  in  remedying  them.  This,  of  course,  is  only  to 
be  expected  in  view  of  the  enormous  frequency  of  the  disease,  and  that  it 
attacks  ruthlessly  all  ages,  sexes,  races,  and  conditions  of  men,  from  the  cradle 
to  the  grave. 

The  well-known  triple  classification, —  miliary,  bronchopnetcmonic,  and 
fibroid,  according  to  type, — which  is  almost  universally  accepted,  valuable  as 
it  is  for  descriptive  purposes,  is  recognized  as  based  upon  nothing  more  than 
a  group  of  symptoms,  any  one  or  all  of  which  may  appear  in  the  same  case 
and  in  any  order. 

The  miliary  type  is  due  to  the  passage  into  the  blood-stream  of  usually  a 
large,  but  it  may  be  a  very  small,  number  of  bacilli,  and  of  their  consequent 
rapid  colonization  all  over  a  given  organ  or  a  considerable  part  of  the 
system.  Only  when  the  disease  assumes  this  form  at  a  very  early  stage  is  the 
type  clear-cut,  for  then,  of  course,  the  patient  usually  dies  before  any  other 
type  has  time  to  develop.  It  may,  however,  appear  at  any  stage  of  any  type 
of  the  disease,  even  the  fibroid,  and  constitute  the  terminal  attack. 

The  bronchopneumonic  and  fibroid  types  are  related  to  one  another  pretty 
much  as  the  so-called  parenchymatous  and  interstitial  forms  of  nephritis. 
If  the  patient's  power  of  resistance  to  the  inroads  of  the  bacilli  are  poor,  and 
he  cannot  succeed  in  encapsulating  them,  he  goes  steadily  down  and  dies  of  the 
bronchopneumonic  type.  If  he  can  succeed  in  limiting  their  spread,  the  battle 
settles  down  to  the  slow  and  year-long — or  it  may  be  decad-long — fibroid  form. 
There  are,  of  course,  certain  cases  in  which  the  attack  is  so  insidious  and  diffi- 
cult of  recognition  and  the  progress  so  slow  from  the  first  that  they  may  be 
regarded  as  fibroid  from  the  start;  but  they  are,  in  my  experience,  the  excep- 
tion rather  than  the  rule.     Most  fibroid  cases  that  I  have  seen  are  those  which 
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have  survived  one  or  more  bronchopneumonic  attacks;  and  most  fibroid  cases, 
if  carefully  watched,  will  usually  be  found  to  develop  exacerbations  of  the 
bronchopneumonic  or  even  local  miliary  type.  To  say  that  a  patient  has  either 
the  bronchopneumonic  type  or  the  fibroid  type  is  merely  to  say  how  long  he  has 
resisted  the  disease  so  far,  with  comparatively  little  indication  as  to  how  long 
he  will  continue  to  resist  it  in  future. 

The  division  of  the  disease  into  stages,  though  of  great  practical  value  and 
probably  the  best  that  can  be  done  under  the  circumstances,  is  very  far  from 
satisfactory  in  many  respects.  First  of  all,  it  is  notoriously  difficult  to  draw 
accurate  dividing  lines  between  the  stages,  or  even  to  agree  upon  the  main 
central  group  of  symptoms  which  constitutes  the  picture  of  each.  The  old 
rough-and-ready  division  into  first,  second,  and  third  stage  was  confessedly 
made  with  an  ax,  and  now  demands  a  fourth,  "pre-tubercular,"  in  order  to 
make  it  even  cover  the  ground  respectably.  The  modified  division  of  Turban 
is  probably  the  most  satisfactory  and  intelligent  one  up  to  date.  But  all  stage- 
classifications  fail  at  their  most  vitally  important  point,  and  that  is,  as  to  the 
possible  light  they  may  shed  upon  prognosis.  The  main  thing  that  we  have 
in  mind,  the  chief  thing  that  we  want  to  know  when  we  classify  a  case  of  pul- 
monary tuberculosis  as  in  the  first,  second,  or  third  stages,  is  not  so  much, 
"How  long  has  the  disease  been  running?"  but,  in  the  language  of  the  street, 
"  How  far  has  it  got  ?  " — ^how  much  longer  probably  has  it  got  to  run  ?  The 
vital  question  is,  not  how  much  of  the  distance  the  pathological  train  has 
covered  between  the  station  where  it  was  made  up  and  the  end  of  the  division, 
"the  great  divide"  from  beyond  which  "no  traveler  e'er  returns,"  but 
whether  it  is  an  express  train  or  a  slow-freight. 

I  am  well  aware  that  a  classification  based  upon  this  ground  would  require 
the  gift  of  prophecy;  also  that  to  imagine  that  any  modifications  which  I  can 
suggest  would  remove  the  defects  of  the  existing  classifications  would  literally 
be  a  "rushing  in  where  angels  fear  to  tread."  But  I  believe  that  there  is  one 
factor  bearing  upon  the  problem  which,  on  account  of  the  difficulty  of  its  esti- 
mation, has  been  hitherto  entirely  ignored,  but  which  may  perhaps  become 
of  value  in  future — that  is,  the  extent  to  which  the  resisting  power  of  the  indi- 
vidual is  affected  by  and  may  be  predicated  from  his  race  and  social  condition, 
so  far  as  this  latter  determines  the  place  where  and  circumstances  under  which 
he  lives  or  has  lived  for  several  generations. 

Our  estimate  of  the  probable  future  course  of  the  disease  must  be  a  product 
of  the  virulence  of  the  infection  divided  by  the  resisting  power  of  the  patient. 
The  especially  interesting  and  valuable  work,  based  upon  the  varying  degrees 
of  virulence  of  different  strains  of  tubercle  bacilli  from  human  secretions,  done 
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by  Theobald  Smith,  Arloing,  and  Lartigau,  gives  promise  that  in  the  near 
future  we  shall  be  able  in  any  case  where  the  bacilli  can  be  found  in  the  sputum 
to  obtain  an  estimate  of  their  degree  of  virulence  most  valuable  for  prognostic 
purposes.  It  is  the, other  factor  in  the  problem,  the  probable  degree  of  the 
resisting  power  of  the  patient,  that  is  most  difficult  to  estimate;  and  the  purpose 
of  this  paper  is  to  present  a  few  data  upon  which,  in  time,  some  estimation  of 
this  important  factor  may  be  based. 

The  question  which  I  wish  to  raise  is  briefly:  Is  there  such  a  degree  of  dif- 
ference in  the  resisting  power  of  different  races  under  the  same  conditions, 
and  of  the  same  races  under  different  conditions,  as  to  give  us  any  clue  to 
the  probable  resisting  power  against  tuberculosis  likely  to  be  possessed  by 
any  patient  of  that  race  or  class  ? 

Such  data  as  I  have  been  able  to  collect  so  far  rather  incline  me  to  the 
belief  that  a  certain  degree  of  resistance  to  or  immunity  from  tuberculosis  is  a 
fixed  characteristic  of  many  races,  and  even  of  some  social  classes. 

My  first  opportunity  for  studying  this  question  on  a  reasonably  extensive 
scale  came  when,  some  six  years  ago,  I  went  to  reside  on  the  North  Pacific 
coast.  There,  during  a  four  years'  residence  in  Portland,  Oregon,  during  two 
years  of  which  I  was  Secretary  of  the  State  Board  of  Health,  I  was  brought  in 
contact  with  a  number  of  Indian  schools  and  reservations  and  their  attendant 
physicians,  scattered  over  all  the  North  Pacific  coast  from  Alaska  to  California. 
At  the  same  time,  I  was  also  able  to  observe  considerable  bodies  of  Chinese 
and  Japanese  immigrants  living  very  largely  in  colonies  and  under  conditions 
similar  to  those  existing  in  their  native  lands. 

These  two  great  groups  of  non-Caucasian  peoples  offered  a  particularly 
valuable  contrast  for  purposes  of  study,  in  that  they  are  both  regarded  as  being 
derived  from  the  great  "Mongol"  division  of  the  human  family,  and  though 
ethnologists  differ  as  to  the  relation,  their  physical  characteristics  are  singularly 
alike  in  a  number  of  respects — so  much  so  that  a  Japanese  dressed  up  as  an 
Indian  warrior  and  photographed  would  puzzle  an  expert,  while  in  color  of 
skin,  color  and  shape  of  eyes,  color  and  character  of  hair,  they  are  strikingly 
similar.  They  live  in  almost  identical  climates  on  opposite  sides  of  the  Pacific 
Ocean,  and  the  only  important  differences  between  them  are  those  incident 
to  the  different  degrees  of  civilization  which  each  has  attained. 

The  first  thing  that  struck  me  on  visiting  the  Indian  schools  and  reserva- 
tions was  the  large  number  of  individuals,  both  adults  and  children,  showing 
huge  scars  or  enlarged  glands  in  the  neck.  These  I  found  to  be  due  to  struma 
of  the  type  described  in  our  medical  classics  of  one  to  two  hundred  years  ago. 
I  next  found  that  the  greatest  difficulty  in  educating  Indian  children  lay  in 
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their  strong  tendency  to  develop  tuberculosis  of  an  exceedingly  rapid  and  fatal 
type  as  soon  as  they  were  brought  indoors  and  gathered  together  in  con- 
siderable numbers.  In  fact,  several  of  the  missionary  schools  of  an  earlier 
day,  when  no  precautions  against  infection  were  taken,  were  reported  to 
have  been  completely  broken  up  by  the  prevalence  of  this  scourge. 

I  then  turned  to  the  agency  physicians,  to  inquire  the  general  morbidity 
and  mortality  of  this  disease,  and  found  that  both  were  enormously  high. 
I  shall  not  soon  forget  the  answer  of  the  first  agency  physician  to  whom 
I  put  the  question:  "Why,"  he  said,  "hardly  anybody  ever  dies  on  this  reser- 
vation except  of  tuberculosis  or  gunshot  wounds."  And  his  answer  was  a  fair 
type  of  a  majority  of  the  others.  It  was  difficult  to  get  accurate  figures,  for 
the  statistics  were  rather  loosely  kept,  the  physicians  were  changed  frequently, 
in  many  of  the  tribes  the  prejudice  against  the  white  doctor  was  so  strong  that 
he  would  have  no  opportunity  of  making  a  diagnosis  during  life,  but  the  testi- 
mony was  practically  unanimous.  From  all  over  Oregon,  Washington,  Idaho, 
Montana,  British  Columbia,  and  Alaska  (this  last  including  the  Aleuts  and  the 
Eskimos),  tuberculosis  was  stated  to  cause  a  majority  of,  and  in  many  cases  from 
two-thirds  to  three-fourths  of,  the  deaths  in  all  tribes  in  contact  with  civiliza- 
tion. In  tribes  which  were  still  fairly  well  isolated  the  disease  appeared  to  be 
rare,  but  where  it  did  occur,  it  was  almost  invariably  fatal.  And  this  high 
susceptibility  prevails  not  only  among  the  pure  bloods,  but  among  the  half- 
and  quarter-breeds. 

I  had  an  interesting  illustration  of  this  fact  when,  through  the  kindness  of 
my  friend.  Dr.  Calvin  S.  White,  of  Gervais,  I  was  given  an  opportunity  of 
studying  a  little  area  of  almost  endemic  tuberculosis  among  the  descendants 
of  the  Hudson  Bay  voyageurs  living  in  a  region  known  as  French  Prairie, 
near  Portland.  The  grandparents  of  these  people  had  been  induced  by  Dr. 
John  McLaughlin,  the  Hudson  Bay  Governor  of  the  Oregon  country,  to 
settle  on  this  rich  prairie,  about  twenty  miles  south  of  Portland,  in  order  to 
raise  wheat  to  supply  his  posts  at  Oregon  City  and  elsewhere. 

They  had  become  substantial  and  in  some  cases  very  successful  farmers, 
still  speaking  their  native  French  patois,  clannish,  exceedingly  fond  of  both 
frolics  and  fights,  the  latter  in  the  most  cordial  of  spirits, — "jus'  for  show  bes' 
man," — but  were  in  other  respects  scarcely  to  be  distinguished  from  the  other 
inhabitants  of  the  neighborhood. 

They  were,  however,  most  extraordinarily  subject  to  tuberculosis,  in  spite 
of  their  open-air  life,  abundant  food,  and  rude  but  comfortable  houses.  Upon 
going  among  them  I  found  a  singular  state  of  affairs.  A  number  of  the 
children  shown  to  me  were  scarred,  not  merely  in  the  neck,  but  all  over  the 
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body,  as  a  result  of  tuberculous  abscesses.  One  bone  or  one  joint  after  another 
would  be  attacked,  the  cornea  would  ulcerate,  and  the  victims,  if  they  did  not 
die  of  the  acute  pulmonary  or  meningeal  involvement,  would  be  left  crippled 
and  scarred  for  life.  In  fact,  it  was  a  survival,  in  the  twentieth  century,  of 
the  dreaded  scrofula,  or  "king's  evil,"  of  which  all  the  older  medical  treatises 
are  so  full. 

Then,  I  found  one  house  after  another  where  three,  five,  seven  members  of 
the  family  had  died  of  tuberculosis  within  as  many  years.  One  such  house 
had  a  peculiarly  pathetic  history.  The  family  originally  consisted  of  a  mother 
and  son.  The  mother,  some  fifteen  years  before,  became  tubercular,  develop- 
ing the  fibroid  form;  the  son  married  and  brought  home  a  healthy,  vigorous 
wife  of  perfect  family  history.  Their  first  child  died  at  two  years  of  age,  of 
tuberculous  meningitis,  their  second  at  about  the  same  age,  their  third  at  about 
one  year  of  age,  of  the  same  cause.  Finally,  the  wife  developed  miliary  tuber- 
culosis and  died  in  a  few  months,  leaving  the  old  mother  and  son  again  alone 
in  the  house,  the  former  still  tuberculous  and  still  with  bacilli  in  her  sputum. 

In  another  house,  within  twelve  years,  seven  children  had  died  of  tubercu- 
losis, four  of  them  in  infancy  from  meningitis.  In  another,  three  children 
had  died  and  another  was  in  the  third  stage  of  the  disease.  In  another,  a  sister 
of  the  man  of  the  house  and  her  two  children,  aged  fifteen  and  seventeen  years, 
had  died  of  tuberculosis,  and  the  mother,  who  lived  with  them,  had  developed 
the  disease.  These  houses  showed  nothing  distinctive,  but  were  typical  small, 
three-  to  six-room  frame  buildings,  such  as  are  to  be  found  in  the  farming  dis- 
tricts all  over  the  United  States.  They  were  well  lighted,  well  heated,  with 
both  stoves  and  open  fire-places,  as  wood  is  abundant  and  cheap  in  Oregon, 
and  rather  better  ventilated  than  the  average  farmhouse,  on  account  of  the 
mild  climate  and  the  corresponding  carelessness  of  Oregonian  carpenters. 
The  first  two  families  were  a  complete  puzzle  to  me. ,  I  had  always  heard  the 
people  referred  to  simply  as  ''French."  And  though  I  knew  they  were  de- 
scended from  voyageurs,  it  had  never  occurred  to  me  particularly  to  inquire 
into  the  other  element  of  their  pedigree.  But  after  I  had  seen  a  dozen  or  so 
of  them,  the  racial  type  began  to  be  so  unmistakable  that  I  made  inquiries, 
and  promptly  found  out  that  the  "voyageurs"  were  many  of  them  "breeds" 
of  varying  percentages  to  begin  with,  and  that  they  had  all  taken  Indian  squaws 
as  wives  when  they  settled  down  to  become  permanent  inhabitants.  So  that 
the  keynote  of  the  situation  was  the  susceptible  blood  of  the  savage,  though, 
as  a  matter  of  warning,  it  might  be  well  to  remark  that  if  any  one  wishes  to  get 
a  broken  head,  one  of  the  easiest  ways  possible  to  secure  it  is  to  go  into  one  of 
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the  French  blacksmith-shops,  saloons,  or  other  places  of  resort  and  use  the 
term  "  sauvage  "  as  an  epithet. 

I  next  resided  for  two  years  in  southern  California,  where  I  had  an  oppor- 
tunity of  seeing  the  condition  of  affairs  among  several  of  the  Indian  tribes 
of  the  Southwest,  and  of  collecting  information  from  the  agency  physicians 
as  to  the  morbidity  among  the  Mexican  population.  The  same  high  degree 
of  susceptibility  prevailed,  except  that  it  appeared  to  be  diminished  somewhat 
among  those  who  had  been  living  in  villages  for  generations,  the  so-called 
"Pueblo"  Indians,  and  particularly  among  such  of  these  as  had  long  been  in 
contact  with  civilization,  like  the  Mexicans,  who,  as  a  rule,  are  about  three  parts 
Indian  and  one  part  Spanish,  although,  like  all  hybrids,  they  bitterly  resent 
being  classed  in  any  way  with  the  inferior  race  whose  blood  runs  in  their  veins. 

About  a  year  ago  Dr.  I.  W.  Brewer,  of  Fort  Chihuahua,  Arizona,  made  a 
careful  study  of  the  Indians  of  the  Southwest,  both  personal  and  through  the 
agency  physicians.     His  findings  may  roughly  be  summed  up  as  follows: 

Among  the  Mojaves,  tuberculosis  was  responsible  for  95  per  cent,  of  the 
deaths.  Among  the  Hopis  and  Navajos  it  was,  according  to  one  agency  physi- 
cian, "very  prevalent,"  and,  according  to  another,  Dr.  Parshell,  "the  greatest 
cause  of  death  in  children."  On  another  Navajo  reservation  it  was  reported 
as  "  not  very  prevalent,  but  always  fatal."  Among  the  Apaches  it  had  "  gained 
a  strong  hold."  Among  the  Pimas  and  the  Maricopas  it  caused  sixty-six  per 
cent,  of  the  deaths.  Among  the  Havasupi  and  Walapai  it  caused  seventy-five 
per  cent,  of  the  deaths;  on  one  reservation  of  the  Apaches,  "far  the  largest 
proportion  of  the  deaths";  on  another,  60  per  cent.;  among  the  Pueblo 
Indians  at  Santa  Fe  it  was  "rare,  less  frequent  than  with  other  Indians." 
Among  the  Zunis  the  actual  amount  was  small,  "but  the  mortality  100  per 
cent."  The  average,  from  the  percentages  actually  given  in  these  cases,  was 
72  per  cent,  of  all  the  deaths.  This,  with  my  northern  studies,  pretty  well 
covers  the  Indians  of  the  Pacific  Northwest,  and  of  the  Coast  and  most  of  the 
great  Southwest. 

Other  data  are  at  hand,  typical  of  and  covering  the  great  Dakota  or  Sioux 
group,  the  three  areas  practically  covering  all  the  Indians  west  of  the  Missis- 
sippi River.  One  of  these  is  the  admirable  paper,  which  many  of  you  will 
remember,  read  before  the  last  session  of  this  Association  by  Dr.  James 
Walker,  of  Pine  Ridge  Reservation,  South  Dakota.  This  I  regard  as  our 
most  valuable  single  contribution  to  the  accurate  knowledge  of  tuberculosis 
in  the  Indians,  first,  because  it  is  based  upon  direct  personal  study,  extending 
over  a  number  of  years,  by  a  skilled  observer;  second,  because  exact  records 
have  been  kept  and  definite  statistics  can  be  given;    and  third,  because  Dr. 
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Walker,  not  content  with  merely  speculating  upon  the  cause  of  the  phenomena, 
has  done  actual  experimental  work  upon  the  diminution  of  the  disease,  with 
admirable  results.  Here  is  a  population  of  7000  Indians  of  the  great  Sioux  tribe 
or  family,  which,  as  every  ethnologist  knows,  represents  all  that  is  finest  physic- 
ally and  bravest  mentally  in  our  North  American  Indians.  The  average  height 
of  the  males  is  nearly  two  inches  above  that  of  our  American  whites,  viz.,  5  feet 
9.6  inches;  the  average  chest  measurement  is  38.75  inches,  and  expansion  3.25 
inches;  they  are  well  fed  upon  abundant  and  fresh  government  rations,  live 
largely  in  the  open  air,  hunting  and  taking  care  of  their  cattle,  in  a  healthful 
climate,  to  which  they  are  thoroughly  accustomed.  In  fact,  their  vital  con- 
ditions and  surroundings  are  ideal,  with  the  single  exception  of  their  houses, 
which,  though  warm  and  weather-tight,  are  small  and  heated  with  stoves,  for 
which  they  have  an  abundant  supply  of  fuel;  and,  acting  upon  the  irresistible 
instinctive  logic  of  the  savage,  the  barbarian,  and  the  peasant  everywhere, 
they  think  that  the  business  of  a  house  is  to  be  tight,  and  have  every  possible 
chink  stuflFed  with  rags  or  daubed  with  clay.  Into  this  small  house  the  Indians 
crowd  themselves,  drinking,  smoking,  and  spitting.  But  even  when  everything 
that  can  be  said  against  the  house  or  the  hut  of  the  average  reservation  Indian 
has  been  said,  it  must  be  admitted  that  it  differs  only  in  very  moderate  degree 
from  the  hut  of  the  civilized  peasant  all  over  the  world,  and  even  from  the  small 
two-  or  three-room  house  of  the  average  small  farmer  in  these  United  States. 
The  farmer  also  believes  that  windows  were  never  made  to  be  opened,  and  the 
farmer's  wife  will  wreak  summary  vengeance  when  anybody  happens  to  leave 
the  door  open  for  more  than  the  fraction  of  a  second  in  cold  weather.  Farmers 
also  overheat  their  houses,  and  live  almost  exclusively  in  one  room,  on  the 
floor  of  which  they  expectorate  freely.  The  food  of  the  average  farmer  is 
neither  as  rich  nor  as  varied  as  that  of  the  reservation  Indian  under  a 
paternal  government.  He  has  to  work  a  great  deal  harder  and  more  incess- 
antly. He  is  liable  to  just  as  severe  exposure  to  the  inclemency  of  the 
weather;  he  is  even  considerably  addicted  to  the  use  of  alcoholics.  And  yet, 
what  do  we  find  as  to  the  average  death-rate  from  tuberculosis  of  the  two  races  ? 
Some  of  the  figures  previously  quoted  may  be  exaggerated,  others  based 
upon  carelessly  kept  records ;  and  Dr.  Walker  very  properly  comments  upon 
the  habitual  tendency  to  exaggerate  that  which  is  in  any  way  unusual,  dis- 
played in  discussing  tuberculosis  among  the  Indians.  Yet  even  from  his  care- 
fully kept  and  scrutinized  records,  covering  nearly  7000  individuals  and  extend- 
ing over  ten  years,  the  average  death-rate  was  24.88  per  1000,  as  contrasted 
with  the  average  death-rate  of  the  entire  United  States  according  to  the  census 
of  1900,  of  7.7J  per  1000.    In  other  words,  the  death-rate  among  this  flower  of 


198  VARIETIES   OF  TUBERCULOSIS   ACCORDING   TO   RACE 

the  Indian  tribe  in  a  healthful  climate,  well  fed,  comfortably  housed,  was  more 
than  fifteen  times  that  of  the  whites. 

By  five  years  of  devoted  and  painstaking  work  in  checking  the  spread  of 
infection  and  improving  sanitary  conditions,  Dr.  Walker  succeeded  in  reduc- 
ing this  frightful  mortality  nearly  one-half,  that  is,  to  13.45  per  1000.  But 
this  still  leaves  it  eight  times  that  of  the  white  population. 

These  appalling  figures  are  again  supported  by  the  reports  of  the  physi- 
cians of  the  Indian  agencies,  incorporated  in  the  report  of  the  Commissioner 
of  Indian  Affairs  for  1905.  Nearly  every  one  refers  to  tuberculosis,  and  all 
who  do  describe  it  as  "the  greatest  menace,"  "responsible  for  far  the  largest 
proportion  of  deaths,"  "most  of  the  deaths,"  etc. 

At  the  Black  Feet  Agency  Dr.  George  Martin  reports  that  67  per  cent,  of 
the  deaths  were  due  to  that  disease  in  that  year,  adding  the  interesting  state- 
ment that  half-breeds  were  more  resistant  to  the  disease.  Among  the  Mes- 
calero  Apaches  it  is  reported  that  far  the  largest  proportion  of  the  deaths  are 
due  to  it,  and  an  interesting  comment  by  the  well-known  anthropologist.  Dr. 
Ales  Hrdlika,  who  had  spent  considerable  time  on  the  reservation,  is  given,  as 
to  how  much  he  had  been  struck  by  the  low  resisting  power  of  the  Indians, 
not  only  to  this  but  to  all  other  infectious  diseases  of  civilization. 

From  the  Crow  Creek  Agency  in  South  Dakota  Dr.  J.  Silverstein  reports 
that  "most  of  the  deaths  are  due  to  this  cause."  Among  the  Rosebud  Sioux 
Dr.  H.  W.  Harrison  declares  it  to  be  "  the  greatest  menace  to  the  health  of 
the  tribe." 

To  sum  up,  upon  nine  reservations  where  the  actual  figures  are  given  the 
average  proportion  of  the  deaths  due  to  this  disease  is  66  per  cent.  The  average 
total  death-rate  as  given  in  these  reports  is  52  per  1000,  which,  corrected  by 
the  average  Indian  death-rate  of  the  last  United  States  Census,  gives  a  rate 
of  42  per  1000,  thus  showing  the  appalling  mortality  of  280  per  1000  living 
due  to  tuberculosis,  or  nearly  sixteen  times  the  average  white  mortality  of 
the  registration  area  of  the  United  States. 

Outside  of  the  moderately  unsanitary  condition  of  their  houses  and  huts, 
almost  the  only  envuronmental  feature  which  could  possibly  be  blamed  for  this 
astonishing  preponderance  is  alcoholism.  But  this  is  entirely  inadequate  to 
account  for  such  an  enormous  disproportion.  In  fact,  most  competent  medical 
observers,  like  Dr.  Walker,  dismiss  it  with  the  statement  that,  although  deplor- 
able, it  is  at  best  only  a  contributing  cause,  and  one  which,  owing  to  better 
policing  of  the  reservations  and  increasing  intelligence  and  stability  of  character 
among  the  Indians,  is  diminishing  to  an  encouraging  degree,  while  tuberculosis 
in  the  same  instances  is  steadily  increasing. 
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Moreover,  it  is,  of  course,  obvious  that  this  factor  could  act  only  upon  the 
males,  the  women  and  children  never  becoming  addicted  to  it,  if  for  no  other 
reason  than  for  the  very  practical  one  that  the  braves  never  give  them  any 
chance  at  the  whisky  bottle,  and  that  it  is  among  them  that  the  heaviest  death- 
rate  from  tuberculosis  falls.  In  fact,  we  have  been  inclined  altogether  too 
much  to  follow  in  this  instance  our  customary  habit  of  making  alcoholism  the 
scapegoat  for  any  pathological  or  moral  condition  which  we  are  otherwise  un- 
able to  account  for. 

An  interesting  feature  of  the  disease  as  it  appears  among  the  Indians  is  the 
marked  difference  in  its  type,  course,  and  clinical  features.  I  could  hardly 
believe  my  ears  when  some  of  the  agency  physicians  assured  me  that  they  had 
seen  adult  braves  die  in  three  weeks  of  tuberculosis.  All  united  in  the  state- 
ment that  the  disease  usually  ran  its  course  in  about  nine  months  in  adults, 
seldom  extending  much  beyond  a  year,  and,  taking  children  into  considera- 
tion, the  average  duration  of  the  disease  from  start  to  fatal  termination 
would  not  average  much  more  than  four  to  six  months.  Moreover,  those  who 
went  into  details  described  a  new  and  curiously  uniform  type  of  the  disease, 
beginning  with  fatigue,  shortness  of  breath,  pallor  or  blueness  of  the  lips, 
rapid  pulse,  and  frequently  subnormal  temperature,  with  exceedingly  rapid 
consolidation  of  the  lungs,  starting  in  the  apices.  The  patient  would  lose 
weight  with  frightful  rapidity,  fall  into  a  muttering  delirium,  and  die  of  heart 
failure,  much  as  in  septic  pneumonia  or  in  typhoid.  Nearly  all  of  them 
also,  like  myself,  had  been  struck  with  the  large  amount  of  glandular  tuber- 
culosis, both  in  the  fatal  cases  and  in  survivors,  and  the  large  proportion  of 
scars  in  the  neck  which  were  to  be  found  in  children  and  young  adults  from 
this  cause. 

Our  distinguished  Secretary,  Dr.  Livingston  Farrand,  informs  me  that  he 
also  was  impressed  with  the  great  frequency  of  tuberculous  scars  in  the  neck 
among  the  Indian  tribes  whose  language  he  was  studying  on  their  reservations ; 
and,  in  fact,  the  entire  group  of  symptoms  and  results  forms  an  irresistibly 
convincing  picture  of  a  pathogenic  micro-organism  falling  upon  a  highly  sus- 
ceptible host. 

Of  course,  tuberculosis  by  no  means  stands  alone  in  this  respect.  As  is 
well  known,  not  merely  the  Indian  tribes,  but  the  Eskimos,  the  Maoris  of  New 
Zealand,  the  Islanders  of  Hawaii,  the  Hill  Tribes  of  India,  the  Kaflw-s  and  Hot- 
tentots of  South  Africa,  the  Caribs  of  the  West  Indies,  Central  and  South 
America,  and  the  savage  aborigines  all  over  the  world  are  frightfully  suscep- 
tible, not  merely  to  tuberculosis,  but  to  all  the  infectious  diseases  of  civiliza- 
tion. 
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Half  the  population  of  a  village  will  be  destroyed  by  measles,  by  whooping- 
cough,  or  by  influenza.  A  number  of  the  older  pioneers  of  Oregon  told  me 
ghastly  stories  of  a  great  plague  which  had  swept  through  the  tribes  of  the 
Columbia  River  Basin  just  before  the  coming  of  the  permanent  settlers. 
Whole  villages  were  found  deserted,  with  the  remains  of  dead  bodies  in  every 
tepee  or  hut.  The  canoes  were  rotting  on  the  shore,  the  salmon  nets  were 
still  standing  in  the  river,  torn  into  shreds  by  the  current.  As  they  grimly 
remarked,  it  greatly  facilitated  the  settlement  of  the  country  by  the  white 
men.  But,  as  nearly  as  I  could  discover,  it  appears  to  have  been  nothing 
more  ferocious  than  simple  measles,  brought  by  the  child  of  some  trapper  or 
voyageur.  Even  within  the  last  ten  years  instances  were  reported  to  me  by 
physicians  employed  by  the  Coast  Survey  in  Alaska  and  the  Behring  Sea  coun- 
try, of  40  per  cent,  of  the  whole  population  of  a  village  of  Aleuts  being  destroyed 
by  influenza,  of  60  per  cent,  of  another  tribe  being  disabled  by  one  attack  of 
measles,  and  such  instances  might  be  multiplied  by  the  score  and  the  hundred. 

Most  of  the  medical  experts  who  have  observed  the  aborigine  in  his  en- 
vironment are  coming  to  the  conclusion  that,  many  and  grievous  as  are  the 
sins  of  the  white  man  against  him,  in  the  way  of  the  introduction  of  alcohol, 
houses,  schools,  clothing,  and  venereal  diseases,  the  real  agency  which  has 
thinned  his  numbers  and  which  threatens  his  continued  existence  is  none  of 
these,  but  the  contagious  diseases  of  civilization:  primarily  and  most  heavily 
at  first,  those  which,  through  age-long  exposure,  have  so  markedly  declined 
in  virulence  as  to  be  now  classed  as  the  "diseases  of  infancy,"  and  later,  but 
with  more  tenacious  clutch,  tuberculosis. 

Much  and  justly  as  we  may  blame  ourselves  for  our  treatment  of  the  abor- 
igine, the  greatest  harm  that  we  have  done  and  are  doing  him  is  one  which  has 
been  entirely  innocent  and  unintentional  on  our  part.  Incidentally,  it  might 
be  mentioned  that  in  the  case  of  the  Indians  not  only  did  we  not  infect  them  for 
the  first  time  with  syphilis,  to  which  they  were  thoroughly  accustomed  long 
before  our  appearance  on  this  continent,  but  that  many  of  the  most  expert 
s)T)hilographers  now  believe  that  the  Indians  originally  communicated  the 
disease  to  us  through  the  returning  sailors  of  Columbus's  second  voyage  of 
discovery.  Be  this  as  it  may,  careful  inquiry  on  my  part  has  utterly  failed  to 
elicit  any  evidence  of  an  unusual  prevalence  of  venereal  diseases  among  In- 
dians after  infection  by  the  white  man,  or  that  their  form  in  any  way  differs 
from  those  among  the  white  races.  Nor  have  I  ever  been  able  to  discover, 
on  careful  scrutiny  of  hundreds  of  Indian  children,  any  traces  in  the  teeth, 
cornea,  or  the  angles  of  the  mouth  of  the  congenital  form  of  the  disease. 

Now,  let  us  turn  for  a  moment  to  the  other  two  representative  peoples  of 
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non-Caucasian  blood  whom  I  had  under  observation  on  the  Pacific  coast — the 
Chinese  and  the  Japanese.  Here  a  strikingly  different  state  of  affairs  con- 
fronts us.  Tuberculosis  is  common  in  both  peoples,  but  the  death-rate  among 
the  Japanese  was,  in  my  experience,  very  little  higher  than  that  among  the 
native  white  population.  This  is  confirmed  by  the  census  of  1900,  which 
gives  the  death-rate  as  239  per  100,000  living,  among  the  Japanese,  as  com- 
pared with  173  in  the  white  population.  Moreover,  the  form  of  the  disease  in 
the  Japanese  was  much  more  chronic  and  less  divergent  from  that  seen  in 
the  white  population — the  only  striking  difference  being,  in  my  own  personal 
experience  of  some  sixty  or  seventy  cases,  that  there  appeared  to  be  an 
unusually  high  proportion  of  peritoneal  and  pleural  involvements,  and  this 
was  the  more  striking  from  the  fact  that  all  the  cases  seen  occurred  in  adult 
males. 

In  the  Chinese  precisely  the  same  type  of  disease  presented  itself,  with 
about  the  same  average  duration  as  that  usually  seen  in  white  populations, 
possibly  a  little  more  rapid  in  its  course,  the  average  duration  of  the  disease 
being  estimated  by  those  of  my  colleagues  in  Portland  and  Los  Angeles  who  had 
had  most  experience  with  Chinese  patients,  being  about  two  to  three  years; 
a  little  greater  tendency  displayed  to  the  involvement  of  the  serous  membranes 
(as  in  the  Japanese),  but  a  very  much  higher  death-rate.  In  the  Portland  and 
San  Francisco  Chinatowns  the  mortality  was  more  than  double  that  of  the 
surrounding  white  population,  which  again  represented  a  higher  proportional 
preponderance  on  account  of  all  the  victims  being  adult  males.  My  results  are, 
in  the  main,  supported  by  the  figures  of  the  United  States  Census  of  1900, 
which  gives  the  exceedingly  high  rate  of  656.8  per  100,000  living — nearly  four 
times  that  of  the  general  white  population.  This,  however,  I  think  can  be 
very  largely  accounted  for  by  the  extraordinary  conditions  under  which  these 
people  tend  to  live,  unless  very  energetically  health  policed.  They  are  exceed- 
ingly clannish  and  almost  invariably  live  in  colonies  or  rookeries  of  their  own,  for 
which  the  head  men  pay  high  rents  and  then  subdivide  and  sublet  them  to 
a  most  incredible  degree  of  overcrowding.  I  have  seen  rooms  in  the  Portland 
Chinatown  whose  only  opening  consisted  of  a  door,  opening  into  an  absolutely 
dark  and  unventilated  passage,  with  no  window,  air-shaft,  or  communication 
of  any  sort  with  the  external  air.  In  such  a  room,  12  by  14  feet,  from  nine  to 
twelve  Chinamen  would  cook,  eat,  sleep,  and  work.  Few  white  men,  I  am 
satisfied,  would  have  survived  a  single  night  in  such  an  atmosphere.  Added 
to  this,  they  are  parsimonious  to  and  far  beyond  the  verge  of  stinginess,  and  in 
order  to  save  enough  money  to  go  home  to  China  and  live  as  retired  capitalists 
for  the  remainder  of  their  days  as  rapidly  as  possible,  will  half  starve  themselves 
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on  the  coarsest  and  most  insufficient  of  food  and  go  inadequately  clothed. 
Under  all  these  circumstances  it  is  small  wonder  that  their  tuberculosis  death- 
rate,  like  their  general  death-rate,  is  more  than  double  that  of  the  surrounding 
white  community.  In  fact,  as  will  be  seen,  their  mortality,  656.8  per  100,000, 
is  only  slightly  above  that  of  the  white  population  in  the  more  crowded  wards 
of  our  great  cities.  The  Irish  in  the  lower  wards  of  New  York,  for  instance, 
come  only  a  fraction  of  a  per  cent,  behind,  with  645.7  per  100,000,  while  similar 
wards  in  Chinatown  show  a  death-rate  of  565,  495,  and  502  per  100,000. 

These  results  harmonize  with  the  medical  history  of  the  Japanese  and 
Chinese,  among  both  of  whom  tuberculosis  is  not  only  very  frequent  and  a 
common  cause  of  death  at  present,  but  has  unquestionably  been  so  for  a  long 
period  in  the  past.  They  were  at  one  time  quoted  by  bovine  source  of  infec- 
tion enthusiasts  as  an  illustration  of  the  absence  of  tuberculosis  where  no  milk 
was  drunk;  but  this,  of  course,  has  collapsed,  like  a  good  many  other  of  their 
arguments,  under  the  reports  of  surgeons  of  the  U.  S.  Marine  Hospital 
service,  of  medical  missionaries  in  both  China  and  Japan,  and  of  the  modem 
school  of  Japanese  physicians. 

The  conclusion  seems  to  me  almost  irresistible,  from  a  comparison  of  these 
two  great  non-Caucasian  peoples, — the  one  crowded  into  cities  and  villages 
and  exposed  to  the  ravages  of  tuberculosis  for  thousands  of  years  past,  the 
other  scattered  out  in  tepees  and  camps  and  never  exposed  to  the  disease  until 
within  the  last  century  or  so, — that  in  the  course  or  process  of  civilization  (in 
its  derivative  sense  of  citification)  the  race  does  acquire  by  some  means  a  con- 
siderable degree  of  immunity  to  tuberculosis.  I  have  been  unable  to  discover 
any  evidence  whatever  to  justify  the  belief  that  tuberculosis  existed  in  any  form 
among  the  Indians  before  the  coming  of  the  white  man.  The  contagious  dis- 
eases of  all  sorts,  with  the  possible  exception  of  syphilis,  appear  to  have  been 
extremely  rare. 

How  this  immunity  is  acquired  is  still  an  open  question.  There  appears 
to  be  little  reason  to  doubt  that  all  acute  infectious  diseases  tend  to  diminish  in 
virulence  with  successive  generations  and  centuries.  Many  of  them,  in  fact, 
may  be  seen  to  have  undergone  that  process  within  historic  times,  such  as 
syphilis,  leprosy,  measles,  and  tuberculosis.  As  Theobald  Smith  has  brilliantly 
pointed  out,  any  infectious  organism  which  is  to  continue  as  endemic  in  a  race 
must  modify  its  original  virulence  to  such  a  degree  as  to  allow  its  victim  to  live 
long  enough  to  permit  of  its  transmission  to  another  patient.  An  acute 
infection  which  kills  its  victim  within  two  or  three  days,  unless  it  can  succeed 
in  establishing  a  secondary  nidus  in  the  soil  or  in  some  domestic  animal,  will 
naturally  tend  rapidly  to  become  extinct  by  dying  with  its  hosts.     Therefore, 
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of  two  strains  of  a  pathogenic  organism,  one  mild  and  one  virulent,  the  mild 
one  stands  the  best  chance,  in  the  long  run,  of  survival. 

There  can  be  little  question  that  our  modern  "diseases  of  infancy,"  measles, 
chicken-pox,  whooping-cough,  and  scarlatina,  represent  such  attenuations  of 
originally  virulent  diseases  of  adult  life;  and  there  is  abundant  evidence  to 
show  that  tuberculosis  has  become  both  milder  in  form  and  less  fatal  within  the 
last  one  hundred  years,  in  fact,  ever  since  accurate  vital  statistics  have  been 
kept.  This  decline  preceded  its  recognition  as  an  infectious  disease,  and  the 
precautions  taken  against  its  spread  as  such,  although  it  has  been  accelerated 
since  that  time.  It  is  quite  possible  that,  in  its  earliest  form,  tuberculosis  was 
a  frank,  acute,  septic  infection,  involving  the  glands,  bones,  joints,  and  all 
the  viscera  alike,  as  is  bubonic  plague  today.  The  glandular  form  has  cer- 
tainly become  much  milder,  and  the  bacilli  isolated  from  strumous  glands  of 
the  neck  are  among  the  least  virulent  of  all  strains  of  bacilli.  It  may  be  nothing 
more  than  a  coincidence,  but  it  is  at  least  a  suggestive  one,  that  with  our  Indian 
tribes  the  disease  appears  inclined  to  revert  to  this  virulent,  generalized,  infectious 
type,  attacking  every  tissue  in  the  body,  though  showing  a  greater  preference 
for  the  lung.  Theobald  Smith  suggests  that  this  very  preference  for  the  lung 
may  have  been  developed  by  the  bacillus  as  a  means  of  solving  the  problem 
of  rapid  transmission  to  another  host. 

Inasmuch  as  the  infection  in  every  instance  has  been  brought  to  the  Indian 
tribes  by  white  men,  it  can  hardly  be  supposed  that  the  strains  of  bacilli  are 
more  virulent  than  those  usually  found  elsewhere  in  civilized  communities. 
There  does,  however,  seem  good  reason  to  believe  that  a  strain  of  bacilli  passed 
through  a  number  of  Indian  hosts  in  rapid  succession  might  undergo  an  inten- 
sification of  virulence,  similar  to  that  long  since  familiar  in  the  laboratory, 
from  passing  a  pathogenic  germ  through  a  series  of  highly  susceptible  animals. 

Whether  this  immunity  is  acquired  or  inherited  is  also  an  interesting  prob- 
lem, the  probability  being  that  both  influences  have  played  their  part.  There 
can  be  little  question,  as  is  now  shown  by  the  figures  in  all  carefully  conducted 
post-mortem  rooms,  that  every  one  of  us  has  not  merely  been  exposed  scores 
of  times  to  infection,  but  that  from  80  to  90  per  cent,  of  us  have  actually  suffered 
a  localized  invasion  of  the  bacillvis.  If  this  bacillus  were  of  attenuated  form, 
like  that  of  scrofula,  or  our  resisting  power  vigorous,  it  is  probable  that  we 
have,  by  repelling  this  invasion,  acquired  a  certain  increase  of  resisting  power 
against  the  disease.  This,  of  course,  is  pure  speculation,  but  the  fact  that 
immvmity  of  a  considerable  degree  has  been  in  some  way  acquired  \mder 
civilization  is  in  my  judgment  indisputable. 

This  brings  us  to  the  question,  are  there  any  such  differences  in  suscep- 
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tibility  among  the  various  white  races,  under  civilized  conditions,  as  lend  color 
to  the  possibility  of  a  greater  or  less  degree  of  acquired  immunity  upon  their 
part?  In  my  judgment  there  are.  At  all  events,  the  differences  in  suscep- 
tibility, as  shown  by  the  death-rate,  for  this  disease  are  extraordinarily  wide  and 
striking.  As  shown  by  the  admirable  reports  of  the  United  States  Census 
Bureau,  in  the  mortality  among  immigrants  of  foreign  birth,  and  those  born 
of  parents  of  foreign  birth,  we  have  an  extraordinary  series  of  degrees  ranging 
all  the  way  from  the  Irish,  with  339.6  deaths  per  100,000  living,  down  to  the 
Polish  Jews,  with  71.8  per  100,000,  a  difference,  as  will  be  seen,  of  nearly  500 
per  cent,  in  favor  of  the  Jews.  Even  this  is  an  unfair  comparison  to  the  Jew, 
inasmuch  as  a  much  larger  percentage  of  the  total  Irish  population  of  the 
United  States  are  in  the  open  country  or  in  the  suburbs  of  our  large  cities  than 
of  the  Jews.  This  is  proved  by  a  comparison  of  the  rates  for  New  York  city, 
where  the  Irish  rise  to  the  astonishing  mortality  of  645.7,  whereas  the  Jews 
only  increase  to  76.72,  making  the  discrepancy  nearly  900  per  cent.  It  cannot 
be  claimed  that  this  is  in  any  way  due  to  physical  environment,  for  not  only  do 
both  races  live  under  almost  identical  conditions  as  to  housing,  but  they  are  to 
be  found  side  by  side  in  the  same  wards,  with  the  same  extraordinary  dispropor- 
tion between  them.  In  the  most  densely  populated  Jewish  wards  in  New  York 
city  the  rate  rises,  according  to  Dr.  Fishberg's  calculation,  to  163,  while  the 
Gentile  inhabitants  of  the  same  wards,  generally  Irish-Americans,  show  a 
rate  of  565  per  100,000.  A  similar  condition  is  found  to  obtain  in  Chicago, 
according  to  Dr.  Sachs,  where  the  Jewish  mortality  in  the  most  overcrowded 
and  congested  Jewish  ward  was  164  per  100,000,  while  the  non-Jewish  inhab- 
itants of  the  same  ward  showed  a  tuberculous  death-rate  of  502. 

As  observed  by  workers  in  our  new  city  dispensaries,  there  is  a  good  deal 
of  tuberculosis  among  the  poorer  Jews,  but  they  resist  it  well,  fight  it  for  years, 
and  comparatively  seldom  die  of  it. 

Such  well-known  and  thoughtful  observers  as  Dr.  Jos.  Walsh  in  Phila- 
delphia, Dr.  Jas.  Alexander  Miller  in  New  York,  and  Miss  Lilian  Brandt 
have  all  been  struck  by  and  commented  upon  the  remarkable  resistance  to 
tuberculosis  displayed  by  the  Jewish  sweat-shop  worker  in  the  slums. 

Only  two  environmental  influences  can  be  brought  forward  to  explain  this 
extraordinary  discrepancy.  One  of  these  is  alcohol,  the  other  the  Laws  of 
Moses.  Neither  of  these  is  in  any  way  adequate.  As  regards  alcohol,  while 
it  is  perfectly  true  that  the  Jews  are  essentially  a  sober  and  temperate  people, 
yet  they  are  steady  and  persistent  consumers  of  moderate  amounts  of  malt 
liquors,  wine,  and  spirits,  day  in  and  day  out  the  whole  year  through. 

Moreover,  this  habit  extends  to  the  women  and  children,  in  the  former 
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almost  invariably,  and  in  the  latter  in  greater  degree  than  in  almost  any  other 
race;  and  if,  according  to  the  unanswerable  logic  of  the  Prohibitionists,  a  man 
who  will  be  made  drunk  by  five  glasses  of  beer  is,  after  he  has  taken  one  glass, 
one-fifth  intoxicated,  then  it  can  be  readily  seen  that  two  glasses  of  beer  per 
diem  (a  very  moderate  allowance  for  the  temperate  Jews)  would  amount  to 
fourteen  glasses  of  beer  or  two  and  one-half  "drunks"  per  week,  an  average 
excess  even  greater  than  that  of  their  Irish  neighbors.  The  Jews  have  been 
users  of  alcohol  since  the  dawn  of  history,  and  yet  have  the  lowest  death-rate 
from  tuberculosis  and  the  lowest  percentage  of  criminality  and  pauperism  of 
any  race  upon  the  face  of  the  earth.  Their  Irish  and  American  neighbors  in 
the  congested  city  wards  are  greatly  addicted  to  alcoholic  excesses,  but  it  is 
hardly  probable  that  they  actually  take  more  than  25  or  30  per  cent,  more 
alcohol  during  the  course  of  a  year  than  do  the  sober,  industrious,  temperate 
Jews.  If  it  were  the  alcohol  that  was  responsible  for  the  difference,  it  can- 
not be  the  amount,  but  the  way  in  which  it  is  taken, — in  other  words,  the  man 
who  drinks  it, — that  counts. 

As  to  those  venerable  survivals,  the  Laws  of  Moses,  interesting  and  admu:- 
able  as  they  are  in  themselves,  they  can  hardly  be  fairly  said  to  have  any  im- 
portant bearing  upon  this  problem.  In  the  first  place,  because  practically 
their  only  provision  which  would  affect  the  spread  of  tuberculosis  is  that  relat- 
ing to  the  inspection  of  meat.  Three  Government  Commissions  have  now 
reported  upon  this  question,  one  after  another,  English,  German,  and  Danish, 
and  all  have  agreed  that  the  actual  risk  of  communication  of  tuberculosis 
through  meat  is  exceedingly  small.  Moreover,  the  shochet,  or  ceremonial 
inspector  of  the  Jewish  slaughter-houses,  is  not  a  rabbi,  as  is  frequently  loosely 
stated,  but  a  much  more  humble  functionary  of  the  Church,  whose  intelligence 
corresponds  more  closely  to  that  of  the  janitor  or  sexton  of  a  Christian  congre- 
gation. He  is  generally  a  man  of  integrity  and  of  good  average  intelligence, 
but  he  is  not  even  in  the  crudest  degree  or  sense  a  sanitary  expert.  Nor  would 
the  characteristics  which  are  laid  down  in  the  Jewish  Ceremonial  Law  as 
rendering  a  meat  treife,  or  unclean,  exclude  any  but  comparatively  well-ad- 
vanced cases  of  tuberculosis.  In  fact,  nearly  all  the  Jewish  physicians  and  all 
my  friends  among  the  more  intelligent  class  of  Jews  and  rabbis  with  whom  I 
have  talked,  frankly  admit  that  the  Laws  of  Moses  in  this  respect  are  essentially 
ceremonial,  and  not  hygienic,  and,  except  in  some  minor  details  of  washings 
and  sweepings,  have  little  practical  effect  upon  the  health  of  the  Jewish  people. 

Their  prohibition,  for  instance,  of  the  meat  of  certain  animals  is  frankly 
admitted  to  be  a  pure  case  of  taboo,  and  without  any  substantial  hygienic 
basis. 
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The  only  line  along  which  it  seems  to  me  an  explanation  of  this  striking 
variation  in  susceptibility  is  likely  to  be  found  is  that  of  an  acquired  immunity, 
on^the  one  hand,  and  the  absence  of  opportunity  to  acquire  such  immunity, 
upon  the  other.     Both  of  these  conditions  exist. 

The  Jew  has,  for  nearly  two  thousand  years  past,  been,  through  no  choice 
of  his  own,  chiefly  a  dweller  in  cities,  a  prisoner  in  the  Ghetto.  Only  those 
who  could  adjust  themselves  to  the  unfavorable  features  of  this  environment, 
chief  among  which  are,  of  course,  the  infectious  diseases,  have  siirvived  for  at 
least  sixty  or  seventy  generations  past.  The  result  has  been  the  acquisition 
of  a  degree  of  immunity  against  not  merely  tuberculosis,  but  nearly  all  other 
infectious  diseases,  with  a  general  death-rate  in  the  most  congested  parts  of 
the  slums  below  that  of  the  open  country  districts  of  the  same  land;  as,  for 
instance,  a  tuberculosis  death-rate  in  the  slums  of  Chicago  and  New  York  of 
10  per  looo  living  below  that  of  the  total  United  States,  1.63  as  against  1.73. 

I  am  perfectly  well  aware  that  the  majority  of  Jewish  physicians,  as  also 
the  majority  of  my  many  friends  among  intelligent  Jews,  with  whom  I  have 
discussed  this  subject,  will  vigorously  oppose  this  conclusion.  Even  the  figures 
which  I  have  quoted  as  to  the  death-rates  in  the  congested  wards  of  Chicago 
and  New  York  were  collected  by  Jewish  physicians  for  the  special  purpose  of 
showing  that  tuberculosis  was  exceedingly  common  among  the  Jews,  and  that 
they  possess  no  specific  immunity  against  it  whatever.  Both  Dr.  Sachs  and 
Dr.  Fishberg  seemed  convinced  that  they  had  demonstrated  their  contention 
when  they  succeeded  in  showing  that  the  death-rate  among  the  Jews  in  the 
most  poverty-stricken  and  congested  districts  of  New  York  and  Chicago  was 
almost  equal  to  that  of  the  total  registration  area  of  the  United  States,  viz.,  163 
per  100,000  of  the  Jews,  as  against  173  per  100,000  of  the  registration  area, 
entirely  overlooking  the  fact  that  the  rate  for  the  Gentile  residents  of  these  same 
wards  and  districts  ranged  from  495  to  565  per  100,000.  The  reason  for  this 
singular  attitude  is  an  interesting  one.  It  is  based  upon  a  settled  and  unshake- 
able  conviction  of  these  exceedingly  intelligent  and  well-read  men,  which  I 
have  discussed  with  them  by  the  hour,  that  there  is  no  such  thing  as  a  Jewish 
race,  but  only  a  Jewish  Church ;  that  the  only  thing  which  binds  the  Hebrew 
peoples  together  is  their  religion  and  not  their  race — that  the  Russian  Jew 
is  as  different  from  the  Spanish  Jew,  the  German  Jew  from  the  Italian,  as  are 
the  other  natives  of  these  respective  countries.  Granted  this,  any  contention 
that  a  racial  immunity  of  any  sort  is  possessed  by  Jews  all  over  the  world  is, 
of  course,  inherently  absurd,  and  must  be  combated  as  such. 

In  the  case  of  the  Irish,  we  have  a  precisely  opposite  state  of  affairs.  Since 
the  dawn  of  history  they  have  occupied  a  country  three-fourths  of  whose  pop- 
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ulation  is  rural,  and  that  scattered  in  isolated  cottages  or  in  the  smallest  of 
villages.  Two-thirds  of  the  urban  population,  such  as  it  is,  is  of  a  different 
blood — Scotch  or  English.  The  majority  of  our  Irish  immigrants  come  from 
the  poorest  and  most  God-forsaken  districts  of  the  country — the  famous  bog 
regions.  Here  they  live  scattered  about  in  little  lonely  shielings,  coming  into 
no  close  house  contact  with  any  of  the  hated  Sassenach;  and,  as  Dr. 
McArdle,  one  of  the  head  inspectors  of  the  local  Government  Board,  recently 
said,  "In  these  thinly  settled  bog  and  hill  districts  consumption  is  very 
rare." 

In  1864  the  death-rate  in  Ireland  from  tuberculosis  was  the  lowest  in  the 
three  kingdoms,  which  made  it  the  lowest  in  Europe.  Since  that  time  it  has 
been  steadily  increasing,  and  has  now  reached  a  mortality  of  16  per  cent,  of 
all  deaths,  as  compared  with  about  9  per  cent,  for  England  and  10.6  per  cent, 
for  the  United  States.  In  other  words,  we  have  a  race,  vigorous,  hardy,  in- 
dustrious, and  intelligent,  born  pioneers  and  empire  builders,  whose  only  fail- 
ing is  an  occasional  fondness  for  the  seductive  "potheen,"  having  been  little 
exposed  to  tuberculosis  in  the  past,  and  showing  a  perfectly  frightful  suscep- 
tibility to  it  as  soon  as  brought  in  contact  with  it,  under  overcrowded  condi- 
tions— in  spite  of  the  fact  that,  as  a  rule,  it  makes  high  wages,  is  well  fed,  and 
shows  a  very  high  average  of  stature  and  general  physical  vigor  and  beauty. 

Not  only  have  the  Jews  the  advantage  in  the  slums,  but  they  retain  that 
advantage  elsewhere.  In  the  United  States  Census  of  1890  Dr.  Billings  made 
a  careful  study,  embracing  some  60,600  Jews,  chiefly  of  the  wealthier  and  more 
comfortably  situated  classes,  who  showed  the  almost  incredibly  low  tuberculo- 
sis mortality  of  22  per  100,000. 

Another  striking  case  in  point  is  the  well-known  one  of  our  American  negroes, 
so  admirably  presented  last  year  by  Dr.  Thomas  Jesse  Jones.  Brought  against 
their  will  from  a  country  where,  until  the  coming  of  the  white  man,  tuberculo- 
sis is  believed  to  have  been  unknown,  they  were  placed,  first  of  all,  in  a 
rather  favorable  rural  environment,  well  fed,  well  clothed,  and  rudely  but 
comfortably  housed,  in  a  mild  climate,  which  allowed  them  to  make  up 
for  any  sanitary  defects  in  their  dwellings  by  spending  a  large  share  of 
their  time  out-of-doors.  As  long  ago  as  1822  their  death-rate  began  to 
equal  that  of  the  white,  viz.,  nearly  400  per  100,000  living.  This  was  fol- 
lowed by  an  apparent  decline,  yet  never  below  the  400  mark,  succeeded 
by  a  marked  increase  after  their  liberation  from  slavery;  it  rapidly  mounted 
to  their  present  pitch  of  nearly  700  per  100,000  (as  shown  by  the  records  of  the 
City  of  Charleston,  S.  C),  carrying  them  ahead  of  all  other  races  resident  in  the 
United  States  except  the  Indians.    This  bad  eminence  now  shows  signs  of  de- 
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dining.  But  their  death-rate  for  the  entire  registration  area  from  this  disease 
is  still  485  per  100,000,  greater  than  that  of  any  white  race  by  nearly  50  per 
cent.,  and  in  New  York  city  it  still  reaches  over  500  per  100,000  living. 

In  other  words,  as  soon  as  the  non-immunized  negro  began  to  leave  his 
scattered  riu^al  life  and  to  live  in  the  crowded  and  closely  packed  suburbs  and 
slums  of  the  larger  cities,  he  began  to  fall  a  victim  to  tuberculosis,  just  as  the 
Indian  has  done  upon  his  reservations,  although  not  to  so  high  a  degree.  It  is 
perfectly  true  that  this  slum  element  is  drunken,  dirty,  shiftless,  and  improvi- 
dent to  a  degree,  and  that  all  these  causes  are  contributive  toward  his  high 
mortality,  not  merely  from  tuberculosis,  but  from  all  diseases;  but  that  they 
are  sufficient  to  account  for  a  death-rate  more  than  three  times  that  of  the  sur- 
rounding white  population  is,  I  think,  hardly  tenable.  Both  race  and  environ- 
ment have,  I  think,  contributed  to  this  condition  of  affairs,  and,  fortunately, 
it  makes  little  difference  from  a  practical  point  of  view  to  which  factor  we  attach 
the  greater  weight,  as  the  admirable  studies  of  Dr.  Jones,  published  in  the  last 
volume  of  our  Transactions,  clearly  show  that  tuberculosis  among  the  negroes 
responds  almost  as  readily  to  treatment  and  sanitary  improvements  as  it  does 
among  the  whites. 

The  same,  I  am  glad  to  say,  appears  to  be  true  among  the  Indians,  except 
in  a  few  of  the  most  virulent  forms  of  the  disease.  In  both  these  races  there 
appears  to  be  good  ground  to  believe  that  the  worst  is  over  and  that  the  tuber- 
culosis death-rate  is  showing  a  tendency  to  diminish  under  intelligent  sanita- 
tion and  care. 

So  far,  I  have  been  dealing  with  the  susceptibility  of  various  races  and 
nationalities  to  this  disease.  Are  there  any  data  tending  to  suggest  that  sim- 
ilar differences,  though  less,  of  course,  in  degree,  exist  between  different  social 
conditions  or  localities  in  our  native-born  white  Americans?  I  believe  that 
there  are,  and  it  is  chiefly  for  the  purpose  of  eliciting  more  of  such  data  from 
those  who  may  be  in  a  position  to  give  them  that  I  have  presented  this  paper. 

The  first  thing  that  seriously  called  my  attention  to  this  question  was  a 
conversation  which  I  had  with  the  very  intelligent  actuary  of  a  fraternal  insur- 
ance organization  in  Oregon.  I  was  engaged  in  the  task  of  establishing,  under 
the  auspices  of  the  State  Board  of  Health,  a  small  open-air  camp-sanatorium 
for  the  treatment  of  tuberculosis,  and  was  trying  to  induce  his  order  to  support 
one  or  more  beds  for  the  benefit  of  its  own  members.  The  question  of  the 
length  of  time  that  the  cases  would  be  likely  to  be  under  care  or  treatment  came 
up,  and  he  remarked,  somewhat  to  my  surprise:  "But  of  course  you  know, 
Doctor,  that  a  person  with  tuberculosis  on  the  North  Pacific  coast  doesn't  live 
more  than  half  as  long  as  he  would  in  the  East,"  and  he  brought  forward  a 
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number  of  data  from  his  own  experience  in  the  organization  to  support  the 
fact. 

By  an  odd  coincidence  a  couple  of  days  later  a  young  girl  came  into  my 
cflfice  to  inquire  about  admission  to  the  sanatorium,  in  what  a  careful  exami- 
nation led  me  to  class  as  a  well-developed  third  stage  of  the  disease.  In  inquir- 
ing into  her  history  she  declared  that  she  had  only  been  sick  four  months.  I 
supposed  that  this  was  merely  an  illustration  of  the  famihar  blindness  of  the 
consumptive  as  to  her  own  condition,  but  was  astonished  to  find,  upon  careful 
inquiry  of  her  mother  and  teacher,  that  she  had  been  in  school  at  work  and 
apparently  in  perfect  health  until  within  about  four  months  of  the  time  I  saw 
her.  This  reminded  me  of  two  or  three  somewhat  similar  experiences  in  the  pre- 
vious year  or  so,  which  I  had  at  the  time  merely  put  down  as  accidental  excep- 
tions, and  on  turning  to  my  case  records,  I  found  six  cases  which  I  had  seen 
within  the  past  two  years  in  that  same  locality,  all  of  which  had  advanced  with 
such  striking  rapidity  as  to  reach  the  third  stage  in  three  or  four  months,  and 
several  of  which  had  died  within  a  year  from  the  first  appearance  of  the  symp- 
toms. The  poor  young  girl  verified  my  previous  experiences  and  unfavorable 
predictions  with  melancholy  accuracy;  and  by  the  time  the  sanatorium  was 
open,  was  so  weak  that  she  was  unable  to  leave  her  bed,  and  died  a  few  weeks 
later,  after  an  illness,  all  told,  of  barely  seven  months. 

This  experience  set  me  to  inquiring  among  my  colleagues  and  studying 
the  cases  which  came  into  the  new  sanatorium  with  special  reference  to  this 
point,  with  the  surprising  result  that  of  the  ninety-three  cases  examined  for 
admission  during  the  first  six  months,  not  less  than  forty-three  were  of  this 
rapid  and  peculiar  type. 

I  reported  my  findings  to  the  local  medical  society,  with  the  interesting 
result  that  the  majority  of  the  yoimger  practitioners  recognized  the  type  and 
gave  me  additional  instances  of  its  occurrence  under  their  observation.  The 
older  men,  with  one  or  two  exceptions,  were  firmly  convinced  that  tuberculosis 
in  Oregon  was  just  the  same  as  tuberculosis  anywhere  else.  As  the  matter 
concerned  a  pubUc  institution,  some  report  of  the  discussion  found  its  way  into» 
the  newspapers,  and  several  of  the  editors  promptly  corroborated  the  state- 
ment of  my  insurance  expert,  and  stated  that  it  had  been  a  matter  of  common 
observation  among  the  older  inhabitants  how  much  more  rapidly  consumption 
appeared  to  nm  its  course  in  Oregon  and  Washington  than  in  the  East.  Lest 
I  should  be  accused  of  libeling  this  most  healthful  and  charming  section  of  the 
country,  I  might  say  that  the  frequency  of  the  occurrence  of  tuberculosis  is  no 
greater  and,  in  my  experience,  not  so  great  as  in  the  East,  but  that  when  it  does 
appear,  it  seems  to  be  more  rapid  in  its  course. 
14 


2IO  VARIETIES   OF  TUBERCULOSIS   ACCORDING   TO   RACE 

I  then  sent  out  letters  of  inquiry  to  some  twenty  of  my  colleagues 
in  Oregon  and  Washington,  and  from  them  received  reports  of  thirty- 
two  cases  which  appeared  to  agree  in  the  main  with  the  characteristics 
of  this  type.  All  of  these  cases  gave  clear  histories  of  having  originated  on  the 
Pacific  coast  or  on  the  inland  plateau  of  the  Columbia  River  (a  considerable 
number  having  been  bom  in  this  region),  and  all  but  four  or  five  having  resided 
there  for  a  number  of  years. 

The  characteristics  marking  this  form  of  the  disease  are: 

1.  Rapid  Course. — The  patients  usually  first  came  under  observation  in 
what  not  only  appeared  to  be  a  well-advanced  third  stage  of  the  disease,  but 
was  proved  to  be  so  by  a  fatal  termination  occurring  within  a  few  months 
or  even  weeks.  The  average  period  from  first  departure  from  perfect  or  normal 
health  discoverable  on  most  careful  cross-examination  was  five  months.  The 
average  duration  from  beginning  of  disease  to  death  in  the  eight  fatal  cases 
which  came  under  my  own  observation  was  a  little  under  eight  months.  The 
rapid  mortality  of  the  type  may  be  graphically  illustrated  by  the  fact  that 
of  the  thirty-six  patients  admitted  to  the  sanatorium  eight  died  within  six 
months. 

2.  Exceedingly  Weak  and  Rapid  Pulse. — This  was  a  most  noticeable  char- 
acteristic in  all  but  a  small  percentage  of  the  cases  observed.  The  pulse  ranged 
from  105  to  145,  and  in  one  case  reached  165  a  few  weeks  before  death.  The 
average  pulse-rate  of  the  thirty-six  patients  on  admission  was  120.  Not  only 
was  the  pulse  rapid,  but  weak,  with  a  peculiar  running  gait  and  easily  compress- 
ible, and  so  characteristic  was  it  that  I  came  to  regard  it  as  almost  diagnostic 
in  itself.  The  first  sound  of  the  heart  in  these  patients  is  defective  to  such  a 
degree  as  to  give  an  almost  embryo-cardiac  "tic-tac"  character  to  the  heart- 
sounds. 

As  I  have  previously  reported,^  the  heart  gives  every  evidence  of  being  not 
merely  defective  in  vigor,  but  decidedly  undersized.  The  apex  lies  from  one 
to  three  centimeters  nearer  the  midsternal  line  than  normal,  while  the  right 
border  of  cardiac  dulness,  instead  of  extending  a  finger's  breadth  or  more  to 
the  right  of  the  sternum,  barely  reaches  the  border  of  that  bone. 

3.  Peculiar  Type  of  Temperature. — The  temperature  had  rather  a  low 
maximum,  frequently  only  reaching  99°  to  99.5°  F.  in  the  afternoon,  but  falling 
markedly  below  normal  in  the  early  morning;  in  fact,  subnormal  temperature 
is  more  constant  in  this  form  of  tuberculosis  than  hypernormal.  In  a  number 
of  these  cases  the  thermometer  readings  confused  the  diagnosis  on  account 
of  the  fact  that  the  usual  afternoon  test  in  suspicious  cases  would  show  a  tem- 

^  "The  Heart  in  Tuberculosis,"  Medical  Record,  March  3,  1906. 
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perature  of  barely  98.6°  or  at  the  outside  99.2°  or  99.3°,  and  hence  the  impres- 
sion would  be  given  that  there  was  no  fever.  In  fact,  the  first  case  of  this  kind 
that  I  saw  deceived  me  completely  for  nearly  a  week,  until  I  had  an  early  morn- 
ing reading  taken,  and  found  that  my  patient  with  an  afternoon  temperature  of 
99°  had  a  morning  temperature  of  96°.  From  this  time  on  I  was  most  careful 
to  have  a  morning  reading  taken  at  8  o'clock  or  earlier.  In  this  way  I  dis- 
covered that  these  patients,  in  spite  of  their  usually  rather  low  afternoon  eleva- 
tion of  temperature,  had  a  very  wide  daily  range  of  temperature  variation. 
The  average  in  the  thirty-six  sanatorium  cases  was,  minimum,  96.5°;  maximum, 
101.1°,  thus  giving  them  an  average  daily  range  of  nearly  5  degrees.  Individual 
cases  were  even  more  striking.  In  some  patients  there  would  be  an  almost 
persistent  complaint  of  chilliness,  with  blueness  of  the  lips  and  finger-nails  all 
day  long,  with  a  morning  and  midday  temperature  of  from  95°  to  97°,  suddenly 
rising  for  a  very  brief  period  in  the  afternoon  to  101°,  102°,  and  even,  in  a  few 
cases,  to  104°.  At  the  other  times  the  temperature  would  be  subnormal  in  the 
morning  and  barely  normal  at  the  highest  maximum  in  the  afternoon.  One 
strikingly  rapid  and  typical  case  had  actually  a  range,  in  one  day,  of  10  degrees, 
from  93°  in  the  morning  to  103°  in  the  afternoon.  This  patient,  a  young  man 
of  twenty-one,  went  from  full  work,  full  weight,  and  perfect  health  to  death  in 
a  little  less  than  four  months.  Morning  temperatures  of  96°,  95°,  and  even 
94°  were  by  no  means  uncommon. 

4.  Rapid  Infiltration. — This  affected  apparently  the  surface  of  both  lungs, 
beginning  at  the  base  of  the  right  apex  and  soon  appearing  in  a  similar  position 
on  the  left  side,  and,  without  waiting  for  cavity  formation,  rapidly  extended 
over  the  surface  of  both  lungs,  front  and  back,  until  it  involved  from  one-half 
to  two-thirds  of  the  entire  chest  area. 

The  dulness  was  of  a  peculiar  character,  not  like  that  of  complete  consolida- 
tion, but  with  a  tympanitic,  board-like  resonance  of  so  high  a  pitch  as  almost 
to  escape  observation,  until  it  was  carefully  compared  with  the  non-infiltrated 
area  of  the  lung  or  with  a  normal  chest.  The  difl&culty  of  recognition  was  in- 
creased by  the  fact  that  moist  rales  were  very  seldom  present.  Pleuritic  friction- 
sounds  were  almost  unknown,  and  instead  of  rough  bronchial  breathing,  the 
first  sign  was  a  simple  diminution  of  all  the  breath-sounds,  with  slightly  rough- 
ened and  markedly  prolonged  expiratory  murmur.  There  was  a  singular 
absence  of  all  signs  of  cavity  formation  until  within  a  few  months,  or  even 
weeks,  of  the  fatal  termination.  When  these  did  occur,  they  took  the  form  of 
diffuse,  coarse,  bubbling  rales  with  slight  whistling  and  occasional  amphoric 
sounds,  involving  two  or  three  bronchiolar  areas,  or  a  patch  about  the  size  of 
the  palm  of  the  hand,  most  commonly  in  the  neighborhood  of  the  base  of  the 
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right  or  left  apex  in  front,  and  in  the  area  opposite  the  root  of  the  spine  of  the 
scapula. 

In  the  three  fatal  cases  in  which  we  were  able  to  secure  autopsies  we  found 
these  signs  to  be  due,  as  was  suspected  during  life,  to  a  group  of  small 
cavities  varying  in  size  from  that  of  a  pea:  to  a  cherry,  and  which  turned  the 
affected  areas  of  the  lung  into  a  tissue  resembling  a  coarse  bath-sponge.  In 
only  three  out  of  the  whole  series  of  cases  were  there  clear  signs  of  the  forma- 
tion of  any  cavity  above  the  size  of  a  tangerine  orange.  At  autopsy  the  lungs 
were  found  to  be  changed  into  a  sponge-like  growth  sparsely  dotted  with  grayish 
and  black  tubercles  and  honeycombed  with  small  cavities.  The  infiltration 
consisted  of  a  light,  cream-colored,  fibrous  exudate  rapidly  becoming  caseous. 
So  completely  infiltrated  and  so  firm  were  the  lungs  that  there  was  great  difl5- 
culty  in  lifting  them  out  of  the  chest  through  the  sternal  gap. 

5.  Marked  Injrequency  of  Pulmonary  Hemorrhage. — Only  four  of  the 
patients  developed  or  gave  histories  of  any  haemoptysis,  and  when  this  did 
occur,  it  was  usually  small  in  amount  and  unimportant  in  effect.  This  was 
the  more  striking  because  other  cases  in  the  camp  showed  a  marked  tendency 
to  hemorrhage,  one  of  which  resulted  fatally;  three  others  lasted  for  short 
periods,  and  the  patients  lost  large  amounts  of  blood. 

6.  Injrequence  of  Cough. — Most  misleading  to  laymen  and,  I  regret  to  say, 
to  a  considerable  percentage  of  professional  observers,  was  the  remarkable 
infrequency  of  cough,  in  some  cases  extending  to  an  absolute  absence  in  early 
stages  until  one-third  of  the  surface  of  the  lung  had  been  involved. 

In  one  of  the  fatal  cases,  for  instance,  the  disease  was  diagnosed  for  the 
first  two  months  as  "walking  typhoid"  by  the  attending  physician.  Six  other 
patients  were  treated  until  the  border  of  the  third  stage  as  neurasthenics ;  three 
others  were  treated  for  dyspepsia;  another,  on  account  of  a  tuberculous 
nephritic  complication,  was  treated  for  Bright's  disease.  In  only  a  few  of  the 
cases  was  the  cough  sufficiently  frequent  or  severe  to  be  seriously  annoying, 
and  in  those  chiefly  in  the  last  few  weeks  of  life,  the  character  and  amount  of 
expectoration,  of  course,  corresponding.  In  the  early  stages,  the  sputum  being 
exceedingly  scanty  in  amount,  tenacious,  and  grayish  in  color,  there  was  often 
great  difficulty  in  obtaining  enough  for  examination,  and,  when  it  was  obtained, 
two  or  three,  and  in  some  cases  five  or  six,  successive  examinations  were  neces- 
sary before  even  a  single  bacillus  could  be  discovered.  In  fact,  in  over  50  per 
cent,  of  these  cases  tubercle  bacilli  could  not  be  discovered  in  the  sputum  until 
the  stage  of  cavity  formation  developed.  In  five  of  the  series,  two  of  which 
terminated  fatally,  we  never  succeeded  in  discovering  a  clearly  recognizable 
tubercle  bacillus. 
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The  cause  of  this  increased  rapidity  and  apparent  virulence  of  the  disease 
was  a  puzzling  problem.  There  appeared  to  be  no  reason  to  suspect  that  the 
bacillus  itself  was  of  a  more  virulent  strain,  inasmuch  as  the  disease  had  prob- 
ably been  contracted  from  individuals  coming  from  the  East  with  the  ordinary 
eastern  type  of  the  disease.  One  or  two  of  my  colleagues  had  been  using 
sputum  from  native  cases  to  inoculate  rabbits  and  guinea-pigs,  and  they  were 
unable  to  give  me  any  evidence,  showing  that  the  disease  ran  a  more  rapid  or 
virulent  course  in  these  animals  than  customary. 

The  influence  of  climate  might  almost  be  ruled  out  of  the  question,  for  the 
region  from  which  the  patients  came  contained  specimens  of  almost  every 
climate  and  elevation  in  the  United  States,  ranging  from  the  moist  sea-level 
of  the  coast  up  to  the  dry  bracing  climate  of  eastern  Oregon,  Washington,  and 
Idaho,  with  cold  winters,  hot  summers,  and  elevations  from  3000  to  6000  feet. 

The  only  other  factor  would  be  the  blood  of  the  persons  involved,  and 
the  extent  to  which  they  and  their  ancestors  had  been  exposed  to  the  disease; 
and  here  is  one  feature  which  is  fairly  consistent  for  all  these  cases.  It  is 
emphatically  a  disease  of  farmers,  as  five-sixths  of  the  cases  came  from  country 
districts,  which  contain  only  three-fourths  of  the  population. 

The  population  of  this  particular  part  of  the  world,  central  and  northern 
California,  Oregon,  and  Washington,  outside  of  the  great  cities,  is  a  singularly 
uniform  one  as  to  blood  and  descent,  and  one  of  the  most  purely  American  that 
I  have  ever  seen.  Most  of  them  are  the  descendants  of  pioneers,  who  have 
taken  anywhere  from  one  to  four  generations  to  reach  the  coast  from  Kentucky, 
Virginia,  the  Carolinas,  and  Tennessee  by  way  chiefly  of  Indiana  and  Mis- 
somri.  They  lived  a  vigorous  outdoor  life  and  were  magnificent  physical  types, 
having  been  but  little  more  exposed  to  the  diseases  associated  with  overcrowd- 
ing for  from  two  to  five  generations,  than  so  many  Indians.  What  lends 
further  color  to  this  possible  explanation  is  the  striking  similarity  in  type,  both 
in  rapidity,  fatality,  and  symptoms,  between  the.  disease  in  the  descendants  of 
pioneers  and  that  which  we  have  already  observed  among  the  Indian  tribes. 

Like  the  disease  in  the  Indians,  this  rapid  and  vurulent  type  among  the 
pioneers  and  their  descendants  responds  readily  to  the  open-air  treatment,  and 
a  number  of  these  cases  made  rapid  and,  up  to  last  reports,  permanent  im- 
provement in  our  little  open-air  camp. 

At  the  time  that  it  first  occurred  to  me,  now  some  two  years  ago,  that  it 
might  be  the  lack  of  acquired  immunity  on  the  part  of  pioneer  blood,  I  was 
not  aware  of  the  actual  mortality  from  tuberculosis  in  those  pioneer  breeding 
States,  Kentucky,  the  Carolinas,  Virginia,  etc.  I  merely  made  a  mental  note 
that  I  would  write  to  some  of  my  colleagues  in  those  States  and  find  out  whether 
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this  type  of  the  disease  and  fatality  existed  there.  Like  many  other  good  reso- 
lutions, this  was  never  carried  out;  but  a  couple  of  months  ago,  on  taking  up 
this  subject  in  the  libraries,  I  was  greatly  interested  to  find  in  the  admirable  paper 
of  Miss  Lilian  Brandt,  on  "Social  Conditions  and  Tuberculosis,"  published  in 
the  "Handbook  on  Tuberculosis"  of  the  Charity  Organization  of  New  York, 
a  statement  of  the  death-rate  from  tuberculosis  in  proportion  to  all  deaths  in 
the  United  States,  with  this  very  group  of  States  actually  heading  the  list.  The 
ten  highest  names  upon  the  list  contain  Tennessee,  Kentucky,  West  Virginia, 
Virginia,  Indiana,  South  Carolina,  together  with  their  daughters,  Oregon, 
and  California.  With  their  low  percentage  of  urban  population,  their 
equable  climates,  and  the  vigorous  outdoor  life  lived  by  the  large  percentage 
of  their  inhabitants  it  is  one  of  the  most  singular  anomalies  which  I  know  in 
statistics.  And,  of  course,  while  it  is  only  a  suggestion,  if  the  high  death-rate 
from  tuberculosis  be  not  due  to  some  such  lack  of  acquired  immunity  on  the 
part  of  their  populations,  I  am  utterly  at  a  loss  to  account  for  it.  The  per- 
centage of  negro  blood  is  certainly  not  adequate,  for  with  the  exception  of 
Virginia  and  South  Carolina  they  are  exceeded  in  this  respect  by  almost 
every  other  southern  State. 

I  have  also  seen  scattered  cases  of  a  rapidly  fatal  form  of  tuberculosis  in 
my  own  practice  in  Iowa,  Nebraska,  and  Michigan,  and  several  of  my  col- 
leagues in  the  Middle  West  have  recalled  similar  instances  when  the  matter  was 
brought  to  their  attention.  British  Colonial  practitioners  in  Canada,  South 
Africa,  and  Australia  comment  upon  a  rapidly  fatal  type  of  the  disease  which 
appears  among  the  native-born  colonists.  This  lack  of  immunity  on  the 
part  of  rural  populations  would  also  account  for  the  fact,  which  has  long 
puzzled  us,  that  even  with  all  the  tremendous  influence  exercised  upon  the 
spread  of  tuberculosis  by  overcrowding  and  its  attendant  conditions,  the 
death-rate  in  our  largest  cities  has  only  been  two  or  three  figures  per  looo  in 
excess  of  that  in  the  country  districts. 

Its  acquisition  by  city  dwellers  helps  to  explain  the  surprisingly  good  results 
secured  in  our  modern  dispensaries  for  tuberculosis  right  in  the  slums,  especially 
among  Jews,  Italians,  and  city-bred  English  and  Americans. 

To  sum  up,  I  believe  that  the  evidence  already  available  is  sufficient  to 
justify  the  following  tentative  conclusions  as  a  basis  for  further  investigation : 

First,  that  races  during  the  process  of  citification  acquire  an  appreciable 
degree  of  immunity  to,  or  increased  power  of  resistance  against,  tuberculosis. 

Second,  that  classes  and  social  strata  of  the  same  race  appear  to  acquire 
varying  degrees  of  a  similar  immunity. 

Third,  that  such  race  and  class  acquirements,  when  present  in  our  patients, 
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may  be  of  real  value  in  estimating  probable  resisting  power  and  making  a  prog- 
nosis. 

Fourth,  that  in  the  fight  against  tuberculosis  we  have  at  least  one  of  the 
great  natural  forces  on  our  side,  and  that  the  remarkable  ascent  represented 
by  the  contrast  between  a  tuberculous  death-rate  of  2488  per  100,000  in  the 
Sioux  Indians  and  one  of  71.8  in  the  Polish  Jews  is  a  most  encouraging  indi- 
cation of  the  degree  to  which  we  may  reasonably  hope  to  increase  the  resistance 
of  the  race  in  the  future. 


DISCUSSION  ON  DR.  HUTCHINSON'S  PAPER 

Dr.  L.  Rosenberg,  Bedford  Station,  N.  Y. :  While  I  have  followed 
Dr.  Hutchinson's  remarks  with  much  interest,  I  cannot  quite  accept  his  con- 
clusions in  so  far  as  they  relate  to  the  Jews  and  their  immunity  to  tuberculosis. 
Much  has  been  ^vritten  and  said  on  this  subject  which  is  more  or  less  of  a  dream. 
I  have  a  fairly  intimate  knowledge  of  the  Jewish  people  on  the  lower  east  side 
of  New  York  city,  and  my  impression  is  that  the  morbidity  among  them  from 
tuberculosis  is  simply  enormous.  That  the  death-rate  from  tuberculosis  among 
the  Jews  living  in  the  slums  is  lower  than  among  their  neighbors  I  believe  to 
be  a  fact,  but  that  is  not  because  the  Jews  have  acquired  immunity — because 
most  of  them  are  recent  immigrants  from  rural  Russia  and  Poland,  where  they 
tell  me  tuberculosis  exists  to  a  very  limited  extent — but  because  they  are  a 
sober  race,  whereas  their  neighbors,  as  a  rule,  are  intemperate  and  dissipated. 
That,  I  believe,  explains  their  comparatively  increased  resistance  to  the  in- 
roads of  tuberculosis.  Otherwise,  they  possess  no  immunity  against  the 
disease:  they  acquire  it  readily  and  succumb  to  it  readily,  particularly  the 
blondes. 

Dr.  Theodore  Potter,  Indianapolis :  I  think  that  any  one  who  has 
practised  in  a  region  where  there  are  both  city  and  rural  cases  of  tuberculosis 
has  been  impressed  with  the  fact  that  the  prognosis  in  the  city  cases  is  better 
than  that  in  the  country  cases.  That  is  to  say,  the  people  coming  from  the 
farm  present,  on  the  average,  the  worst  prognosis,  and  the  results  are  more 
unfavorable  among  them  than  among  city  people.  As  to  the  reason  for  that, 
I  venture  to  advance  this  opinion :  An  examination  of  the  lungs  of  city  dwellers, 
those  who  have  lived  there  for  a  long  time,  will  almost  invariably  show  more 
or  less  fibrosis  due  to  the  constant  inhalation  of  dust,  from  which  people  dwell- 
ing in  the  country  are  practically  free.  I  believe  that  more  or  less  chronic 
fibrosis  in  the  bronchial  tubes  and  mucous  membranes  may  have  something 
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to  do  with  resistance  to  the  infection  of  tuberculosis  or  with  retarding  its 
progress. 

Dr.  Woods  Hutchinson,  New  York :  While  I  bow  to  Dr.  Rosenberg's 
authority  in  the  matter  of  the  immunity  against  tuberculosis  enjoyed  by  the 
Jews,  still  he  has  been  unable  to  explain  the  great  mortaUty  from  tuberculosis, 
not  only  in  slum  neighborhoods,  but  among  the  population  in  general,  as  com- 
pared to  that  among  the  Jews.  The  death-rate  from  tuberculosis  among  the 
Jews,  even  in  the  most  densely  populated  wards,  averages  163  per  100,000 
living,  whereas  among  the  Gentile  residents  of  the  same  wards  it  is  505  per 
100,000.  Such  a  startling  difference  can  only  be  explained  on  the  ground  of 
an  increased  resisting  power.  While  a  certain  proportion  of  these  Jews  may 
come  from  the  rural  districts  of  Europe,  as  Dr.  Rosenberg  said,  still  the  Jew 
of  Europe  is  emphatically  a  ghetto  dweller,  and  while  Russia  shows  a  higher 
mortality  from  tuberculosis  than  any  other  country  in  Europe,  the  Russian 
Jew  comes  to  us  with  the  lowest.  As  I  stated  in  my  paper,  I  believe  the  laws  of 
Moses  have  little  or  nothing  to  do  with  this,  nor  do  I  believe  that  alcohol  has 
much  to  do  with  it.  I  believe  there  has  been  a  great  deal  of  cant  about  the 
influence  of  alcohol  upon  tuberculosis,  and  it  has  simply  proved  a  very  conve- 
nient stone  to  throw  at  the  dog.  Alcohol  or  drunkenness  is  simply  one  of  the 
subsidiary  causes,  and  wiU  not  account  for  the  enormous  discrepancy  in  the 
death-rate  from  tubercidosis  between  the  Jews  and  the  general  population. 


PHAGOCYTOSIS,  ETC.,  IN  SPUTUM  AS  A  MEASURE 
OF  RESISTANCE  IN  TUBERCULOSIS 

By  Albert  H.  Allen,  M.D. 

Saranac  Lake,  N.  Y. 


Teus  investigation  was  undertaken  to  ascertain  whether  or  not  the  intra- 
cellular position  of  tubercle  bacilli  in  the  sputum,  the  presence  of  disintegrated 
forms,  clumps  of  parallels,  or  variation  in  acid  resistance  gave  any  evidence  of 
the  resistance  of  the  patient. 

I.  VALUE  OF  THE  EVIDENCE  FROM  SPUTUM 

The  extensively  tuberculous  lung  at  autopsy  frequently  shows  all  grades 
of  lesions  from  the  fresh  tubercle  to  the  old  cavity.  Since  sputum  may  arise 
from  most  of  these  sources,  singly  or  collectively,  the  sputum  conse- 
quently varies  much.  As  Dr.  Trudeau  suggested  to  me,  the  sputum  may  be 
coming  from  an  old  cavity,  while  the  real  active  lesion  that  is  causing  symptoms 
may  be  in  the  other  lung  or  in  another  part  of  the  same  lung.  Theobald  Smith 
suggests  that  the  lungs  are  the  favorite  seat  of  the  tubercle  bacillus,  because 
they  afford  an  easy  exit  from  the  body  and  the  easy  perpetuation  of  its  species. 
This  would  mean  that  tubercle  bacilli  in  sputum  were  simply  on  their  way  out 
of  the  body,  much  as  the  Plasmodium  malarias  goes  out  from  the  mosquito  to 
seek  a  new  host,  and  this  supposition  would  rather  minimize  the  importance 
of  the  sputum  in  prognosis. 

On  the  other  hand,  the  main  fight  against  tuberculosis  is  supposedly  largely 
local.  Fauconet  and  others  found  in  tuberculous  peritonitis,  etc.,  a  local 
lymphocytosis  and  a  general  polynucleosis;  this  is  suggestive  that  sputum 
might  possibly  afford  different  evidence  of  immunity  from  the  blood  in  tuber- 
culosis. The  sputum  immediately  from  the  seat  of  battle  should  have  a  story 
to  disclose.  It  is  true  that  the  fight  is  probably  often  a  long  time  over  in  the 
immediate  source,  before  the  sputum  is  raised,  but  it  should  show  some  ves- 
tiges of  the  battle.  The  life  of  a  leucocyte  is  stated  to  be  only  ten  days,  so  any 
observation  based  on  phagocytosis  probably  has  to  do  with  fairly  recent  events. 
Of  course,  sections  of  the  lung  show  what  has  occurred,  but  only  one  observa- 
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tion  can  be  made,  and  the  resistance  of  the  individual  is  too  deHcate  a  mechan- 
ism to  be  comprehended  so  briefly.  The  sputum  affords  repeated  observa- 
tions. 

II.  PHAGOCYTOSIS  IN  THE  SPUTUM 

In  doing  routine  sputum  examinations  one  occasionally  observes  speci- 
mens that  present  so  many  tubercle  bacilli  inside  the  leucocytes  that  they  might 
easily  be  mistaken  for  preparations  in  opsonin  work.  In  some  specimens  some 
of  the  leucocytes  contain  as  many  as  eight  tubercle  bacilli.  The  inclusion  of 
so  many  bacilli  is  hardly  insignificant.  To  interpret  their  meaning  is  a  difficult 
problem,  e.  g.,  the  diplococcus  intra  cellular  is  is  inside  the  cells  in  the  spinal 
fluid  of  meningitis,  and  the  gonococcus  is  inside  the  cells  in  the  urethral  dis- 
charge. These  inclosures  of  bacteria  would  seem  to  give  no  indication  as  to 
immunity.  The  normal  habitat  for  these  organisms  may  be  inside  the  cells; 
this  is  not  so  with  tubercle  bacilli. 

Phagocytosis  plays  an  important  role  in  tuberculosis  (Wright,  Baldwin, 
Hektoen,  and  others).  Theobald  Smith  opposes  this  view.  Carles  says  ex- 
amination of  the  efficiency  of  the  leucocytes  should  rank  with  examination  of 
urine,  etc. 

Cohnheim  injected  carmine  granules  into  the  dorsal  lymph-sac  of  a  frog, 
and  then  provoked  a  corneal  suppuration.  He  found  the  leucocytes  in  the 
cornea  laden  with  carmine  granules.  Thus  the  leucocytes  rush  to  different 
parts  of  the  body  where  there  is  inflammation. 

W.  L.  Brown  injected  carmine  granules  into  the  foot  of  the  unio,  and  in 
twenty-four  hours  found  leucocytes  that  had  englobed  the  carmine  wandering 
through  the  membrane  of  the  gills.  De  Bruyne  also  observed  in  molluscs  the 
leucocytes  passing  out  through  the  gills  laden  with  histological  residues,  etc. 
Stohr  found  that  tonsils  and  Peyer's  patches  were  sites  of  constant  outwander- 
ing. 

Metchnikoff  believes  that  the  tonsils  give  off  many  leucocytes,  and  that 
these  account  for  the  comparative  immunity  of  the  buccal  cavity.  Outwander- 
ing  leucocytes  might  account  for  the  comparative  immunity  of  the  larynx  and 
the  other  upper  air-passages.  I  have  not  yet  made  special  observations  on  the 
sputum  of  patients  with  tuberculous  larynx. 

If  phagocytosis  outside  the  tissues,  that  is,  in  cavities  or  in  bronchi,  did 
occur,  we  should  find  the  leucocytes  active  and  the  tubercle  bacilli  opsonified 
or  opsonin  present. 

Lowenstein  tested  the  ability  of  the  pus-cells  from  the  sputum  to  phago- 
cyte in  vitro  by  homogenizing  with  shot  a  fresh  sputum,  adding  tubercle  bacilli 
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and  serum,  and  incubating.  Sputa  were  taken  from  patients  with  open  and 
closed  tuberculosis  and  patients  undergoing  various  kinds  of  treatment.  In 
none  was  there  phagocytosis.  He  states  that  the  mucus  and  saliva  probably- 
interfered  with  the  movement  of  the  leucocytes  and  with  the  complete  homo- 
geneous mixing  of  the  bacilli.     There  might  be  very  Uttle  mucus  in  cavities. 

Are  the  tubercle  bacilli  in  the  sputum  opsonified?  The  author  added 
washed  leucocytes  from  the  blood  to  the  mechanically  homogenized  sputum 
and  found  no  phagocytosis.  After  the  addition  of  serum,  however,  phagocy- 
tosis did  occur,  thus  showing  that  the  sputum  lacked  in  opsonin.  Two  such 
tests  were  made;  in  each  the  sputum  used  was  a  mixture  of  the  sputa  from  six 
patients.     This  point  will  be  studied  further. 

Ross  says  that  A.  E.  Wright  tested  for  opsonin  in  the  fluid  expressed  from 
sputum  and  found  it  absent. 

Lowenstein  observed  that  the  intracellular  tubercle  bacilli  in  sputum 
showed  signs  of  disintegration.  I  failed  to  find  this.  Markl  and  others  have 
observed  the  tubercle  bacilli  englobed  when  injected  intraperitoneally  disinte- 
grate. 

This  phagocytosis  work  is  based  on  412  observations  on  109  patients  made 
by  the  author  during  the  past  two  years.  Cases  with  only  one  observation, 
except  with  the  cocci  and  dust  ( ?)  particles,  were  excluded  from  the  statistics. 

Ordinary  smears  were  stained  usually  with  Gabbet's  method.  Phagocy- 
tosis by  any  of  the  cells  present  was  looked  for.  Lowenstein  observed  tubercle 
bacilli  englobed  by  endotheHal  cells,  but  less  frequently  than  by  polynuclear. 
Phagocytosis  by  endothelial  cells  was  very  rare  in  my  slides.  At  least  ten 
representative  fields  were  searched.  Thus  the  counting  of  100  to  200  cells, 
as  is  done  in  opsonin  work,  was  not  approximated. 

Since  phagocytes  and  bacilli  must  be  present  for  phagocytosis,  no  observa- 
tions were  made  on  specimens  showing  no  intact  cells  or  showing  less  than 
about  one  tubercle  bacillus  to  the  field.  Since  Nichols  found  in  sections  of  the 
lung  tubercle  bacilli  inside  the  cells,  it  is  quite  reasonable  to  believe  that  many 
tubercle  bacilli  extracellular  in  the  sputum  were  intracellular  before  the  cells 
became  disintegrated. 

(a)  Frequency  of  Phagocytosis. — Of  80  cases,  in  66  (82  per  cent.)  phago- 
cytosis was  present  at  one  time.  When  our  phagocytic  index  (see  below)  was 
applied,  phagocytosis  was  present  in  41  (59  per  cent.)  out  of  70  cases. 

(b)  Phagocytosis  and  Prognosis. — Decisions  as  to  improvement  or  non- 
improvement  were  copied,  with  few  exceptions,  from  the  sanatorium  records, 
where  they  had  been  made  by  Dr.  Brown. 

"  Early  "  equals  history  of  one  year  or  less. 
"Chronic"  equals  history  of  more  than  one  year. 
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Of  41  early  cases  who  improved, 35  (85  per  cent.)  showed  phagocytosis. 

Of  15  early  cases  who  did  not  improve, 12  (80  per  cent.)  showed  phagocytosis. 

Of  20  chronic  cases  who  improved, 16  (64  per  cent.)  showed  phagocytosis. 

Of    4  chronic  cases  who  did  not  improve,.    3  (75  per  cent.)  showed  phagocytosis. 

Thus,  of  61  cases  who  improved, 83  per  cent,  showed  phagocytosis. 

Of  19  cases  who  did  not  improve, 79  per  cent,  showed  phagocytosis. 

According  to  this,  phagocytosis  points  but  doubtfully  to  a  good  prognosis. 

This  comparison,  showing  83  per  cent.  vs.  79  per  cent.,  is  based  on  every 
observation  without  regard  to  the  degree  or  persistence  of  phagocytosis.  It  is 
impossible  to  measure  phagocytosis  as  is  done  in  opsonin  work,  because  all 
the  leucocytes  may  not  come  into  contact  with  bacilli.  I  adopted  the  terms: 
(a)  slight  (up  to  about  10  per  cent,  of  all  tubercle  bacilli  present  intracellu- 
lar); (b)  moderate  (about  10  to  40  per  cent.);  (c)  pronounced  (about  40  to 
65  per  cent.).  The  highest  percentage  actually  counted  was  65  per  cent. 
Some  cases  showed  only  "  shght. "  This  would  be  present  almost  continually. 
Other  cases  would  show  "moderate"  or  "pronounced"  only  once,  and  zero 
in  a  number  of  other  observations. 

To  allow  for  variation  of  intensity  as  well  as  for  persistency  in  phagocytosis 
a  value  of  i  was  given  to  slight  cases,  4  to  the  moderate,  and  8  to  the  pro- 
nounced, as  representing  approximately  the  relative  average  degrees  of  inten- 
sity. The  intensities  observed  in  each  case  were  added  together  and  divided 
by  the  number  of  observations.  This  gives  the  measure  sought,  a  kind  of 
phagocytic  index.  As  an  index  which  was  below  0.5  was  classed  as  zero,  a 
number  of  cases  showing  occasional  slight  phagocytosis  were  classed  as  show- 
ing no  phagocytosis. 

Total. 

Our  phagocytic  index o  i  2  3  4  5  8 

Improved  cases 20         15         11  o  4  i  i         52 

Unimproved  cases 94201  20         18 

Of  29  cases  with  no  phagocytosis, 20  (69  per  cent.)  improved. 

Of  41  cases  with  phagocytosis, 32  (78  per  cent.)  improved. 

Of  13  cases  with  index,  2, 11  (85  per  cent.)  improved. 

The  number  of  cases  with  the  higher  indices  was  too  small  for  use. 

The  above  evidence  would  be  fairer  if  there  were  a  larger  proportion  of 
unimproved  cases.  According  to  this  classification,  the  percentages  are  78 
per  cent.  vs.  69  per  cent,  instead  of  83  per  cent.  vs.  79  per  cent,  above.  The 
difference  is  still  too  small  to  permit  of  practical  prognosis. 

Lowenstein,  about  six  months  ago,  in  an  interesting  article,  stated: 

1.  In  about  10  per  cent,  of  cases  of  manifest  tuberculosis  the  tubercle  bacilli 
are  inside  the  i  to  3  nucleated  leucocytes. 

2.  The  intracellular  position  occurs: 

(a)  In  pronounced  chronic  cases. 

(b)  In  early  cases  which  point  to  a  cure. 
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3.  The  intracellular  position  often  indicates  the  early  disappearance  of  the 
tubercle  bacilli  from  the  sputum. 

I  is  based  on  56  cases  out  of  500.  In  39  out  of  the  56  cases,  only  one  ob- 
servation of  the  cases  was  made.  As  will  be  seen  later,  these  39  cases  should 
have  been  discarded.  On  the  remaining  17  cases,  only  41  observations  were 
made.  The  author  does  not  say  how  many  observations  were  made  on  the 
remainder  of  the  500  cases.  My  high  percentage  was  probably  due  to  making 
repeated  observations  on  the  same  patient,  and  to  the  fact  that  the  smears  were 
made  within  an  hour  or  two  after  expectoration. 

Frequently  a  patient's  sputum  would  show  phagocytosis  once,  and  not 
again  in  a  number  of  observations.  If  sputa  are  allowed  to  stand,  the  cells 
disintegrate,  and  thus  phagocytosis  cannot  be  observed. 

As  to  phagocytosis  in  early  vs.  chronic  cases,  84  per  cent,  of  my  early  cases, 
and  79  per  cent,  of  the  chronic  cases,  showed  phagocytosis — sUghtly  more  fre- 
quently in  early  cases. 

The  sputum  of  one  case  with  a  history  of  eighteen  years,  and  another  with 
a  history  of  seventeen  years,  showed  marked  phagocytosis.  In  the  former  case 
only  one  observation  was  made. 

As  to  phagocytosis  in  early  cases  with  good  prognosis,  my  figures  show : 

Of  41  early  cases  who  did  well, 36  (85  per  cent.)  showed  phagocytosis. 

Of  15  early  cases  who  did  poorly, 12  (80  per  cent.)  showed  phagocytosis. 

This  appears  slightly  in  favor  of  good  prognosis.     I  may  have  classified 
early  and  chronic  differently  from  Lowenstein. 
As  to  conclusion  3 :  In  my  figures — 

Of  63  cases  with  phagocytosis, 14  (22  per  cent.)  lost  tubercle  bacilli. 

Of  2 1  cases  with  no  phagocytosis, 7  (33  per  cent.)  lost  tubercle  bacilli. 

Thus  a  larger  proportion  of  cases  without  phagocytosis  lost  their  tubercle 
bacilli  than  those  with  it. 

(c)  Phagocytosis  and  Tuberculin  Treatment. — If  phagocytosis  is  of  value 
in  prognosis,  we  might  expect  tuberculin  reactions  and  treatment  to  cause 
variations.  Lowenstein  gave  up  the  idea  that  tuberculin  treatment  is  much 
correlated  with  phagocytosis.  Denys  says  that  phagocytosis  occurs  in  the 
latter  part  of  treatment  with  B.  F,  Our  cases  included  B.  F.,  T.  O.,  B.  E., 
and  a  modified  "  T.  C, "  and  the  cases  would  have  been  too  few  if  divided 
according  to  tuberculins. 

Of  179  observations  on  cases  not  taking  tuberculin,  loi  (56  per  cent.) 
showed  phagocytosis. 

Of  157  observations  on  persons  not  taking  tuberculin  who  had  phagocy- 
tosis at  some  time,  in  loi  (64  per  cent.)  it  was  present. 
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Of  141  observations  on  cases  taking  tuberculin,  40  (28  per  cent.)  observa- 
tions showed  phagocytosis. 

Of  84  observations  on  tuberculin  cases  who  had  phagocytosis  at  some  time, 
40  (46  per  cent.)  observations  showed  phagocytosis. 

Thus  the  percentage  of  occurrences  of  phagocytosis  in  tuberculin  cases  was 
much  fewer  and  much  less  constant  than  in  non-tuberculin  cases. 

Comparing  tuberculin  and  non-tuberculin  cases  by  means  of  our  phagocy- 
tic index: 

Of  42  tuberculin  cases, 18  (43  per  cent.)  showed  phagocytosis. 

Of  29  non-tuberculin  cases, 24  (83  per  cent.)  showed  phagocytosis. 

Thus  a  much  larger  proportion  of  the  non-tuberculin  cases  showed  phago- 
cytosis. Statistics  were  made  to  ascertain  whether  cases  showing  phagocy- 
tosis before  tuberculin  treatment  lost  their  phagocytosis  after  taking  the  treat- 
ment.    The  numbers  were  too  small. 

(d)  Phagocytosis  during  Tuberculin  Reactions. — In  seventeen  tuberculin 
reactions  smears  were  made  daily  for  three  to  seven  days  after  the  beginning 
of  the  reaction,  to  see  if  negative  and  positive  phases  occurred,  as  seen  in  the 
blood.  In  two  cases  the  phases  were  apparently  present.  These  might  be  ex- 
plained by  the  frequent  variations  present  in  most  cases.  One  case  was  most 
interesting : 

Admitted  April  19,  1906.  Temperature,  100°  to  102°  April  19th  to  June  29th.  Began 
B.  F.  June  i8th.  Phagocytosis  absent  in  monthly  observations  till  October  17th — after 
four  months'  tuberculin  treatment.  From  then  till  last  observation,  December  31st, 
phagocytosis  was  generally  marked.  Tuberculin  was  continued  without  intermission 
until  the  patient's  discharge  shortly  after.  From  December  15th  to  31st,  observations  were 
taken  almost  daily.     Patient  had  reaction  December  12th  to  0.005  gm.  13.  F. 
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Thus  after  reaction  i2-xii-o7  and  after  0.002,  negative  and  positive  phases  were 
apparently  present.  However,  since  no  observations  were  taken  December  13th  and  14th, 
the  first  negative  phase  should  be  discarded. 

After  the  slight  reaction  at  site  of  injection  22-xii-o7  there  were  no  phases.  Then  on 
25-xii-o7  phagocytosis  without  a  dose  of  tuberculin.  There  was  no  observation  the  day 
after  a  dose  of  0.004  B.F.  A  number  of  such  cases  giving  similar  phases  would  lead  to  the 
presumption  that  sputum  examinations  might  be  equal  to  the  opsonin  test. 

(e)  Phagocytosis  during  Important  Symptoms. — In  twenty- three  cases 
observations  were  made  during  important  symptoms;  i.  e.,  pleurisy,  haemop- 
tysis, fever,  etc. 

In  seven,  symptoms  did  not  affect  phagocytosis. 

In  eight,  phagocytosis  was  present  or  increased. 

In  eight,  phagocytosis  was  absent  or  decreased. 

Thus  there  seemed  no  connection  between  phagocytosis  and  important 
symptoms.  These  observations  were  not  made  frequently  enough  during  and 
before  and  after  the  symptoms  to  be  of  much  value. 

(/)  Is  Phagocytosis  Specific? — In  thirty-three  cases  showing  secondary 
organisms,  none  of  whom  were  febrile,  phagocytosis  of  secondary  organisms 
was  looked  for.  It  was  present  in  ten  (30  per  cent.).  In  five  of  these  ten 
tubercle  bacilli  were  present,  but  in  none  was  there  phagocytosis  of  tubercle 
bacilli.  In  almost  all  the  cases  the  intracellular  cocci  were  inside  epitheUal 
cells.  The  number  of  cases  was  too  small  for  any  deductions  about  specificity. 
Then,  too,  in  most  cases  there  was  only  one  observation. 

In  twelve  cases  phagocytosis  of  dust  ( ?)  by  epithelial  cells  and  polynuclears 
was  noted.  In  four  tubercle  bacilh  were  present,  in  two  of  which  tubercle 
bacilli  were  intracellular.  In  three  cocci  were  present,  in  one  of  which  cocci 
were  intracellular.  In  none  were  all  three  intracellular.  Whenever  dust  ( ?) 
was  present,  some  was  always  inside  the  cells.  The  number  of  cases  was  too 
small  for  any  deductions  about  specificity.  Here,  too,  in  most  cases  there  was 
only  one  observation. 

(g)  Malignancy  of  Phagocytes. — Mallory  claims  that  the  ulcerations  in 
typhoid  are  caused  by  the  phagocytes  becoming  malignant  and  eating  valuable 
body-cells.  Could  such  malignant  phagocytosis  account  for  the  formation 
of  lung  cavities?  No  sections  were  made,  but  in  sixteen  specimens  from  five 
patients  with  (?)  cavities  and  from  cavities  in  three  cadavers  I  failed  to  note 
any  evidence  of  it  in  the  sputum. 

(h)  Variability  of  Phagocytosis. — It  is  interesting  to  note  variations  in 
sputum  taken  every  fifteen  minutes  as  was  done  for  three  times  on  two  succes- 
sive days.  One  day  showed  30,  30,  20  per  cent,  intracellular;  the  next  day  10, 
40,  50  per  cent.     The  latter  was  a  striking  variation  in  a  half-hour.     Daily 
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and  monthly  observations  showed  far  more  striking  variations:  e.  g.,  5  per 
cent.,  40  per  cent.,  o,  o,  o,  etc.  Then  the  variations  are  interesting  in  the  fol- 
lowing autopsies: 

(i)  Phagocytosis  Observed  at  Autopsy. — 

28-vii-o6.  M.  C.  Chronic  case,  died  after  several  weeks  with  pneumothorax.     Specimens 
all  from  lung  on  side  of  pneumothorax. 
Gaffky's  scale  and  phagocytosis  were  recorded  for  each  smear. 

1.  Young  tubercle:   no  bacteria. 

2.  Beginning  caseation:   no  bacteria. 

3.  Cavity  thin  walled,  size  i  cm.,  filled  with  cheese  vi  no  cells  intact. 

4.  Cavity  (active)  vii.     Phagocytosis  pronounced,  up  to  eight  cells  inside  one  cell. 

5.  Another  cavity  (active)  iv.     Phagocytosis  moderate. 

6.  Caseous  mass:   no  bacteria. 

7.  Quiescent  cavity  viii:   phagocytosis  pronounced  up  to  five  tubercle  bacilli  inside  one 
cell. 

8.  Another  quiescent  cavity  vi:  phagocytosis  pronounced  up  to  five  tubercle  bacilli 
inside  one  cell. 

All  specimens  where  intact  cells  and  tubercle  bacilli  present  showed  moder- 
ate or  pronounced  phagocytosis.  Is  this  phagocytosis  preagonal?  In  none 
of  the  autopsy  cases  had  observations  of  phagocytosis  in  the  sputum  been  taken 
before  death. 

iS-iv-07.  R.H.B.  Old  chronic  case.     Worked  as  painter,  and  in  good  condition  till  large 
haemoptysis  few  days  before  death.     All  the  lesions  appeared  old. 

1.  Caseous  nodule  viii:   No  phagocytosis. 

2.  Pus  focus  V.     No  phagocytosis. 

3.  Blood  from  large  cavity  iii.     No  phagocytosis. 

4.  Liquid  pus  from  several  tubercles  v.     No  phagocytosis. 

5.  Quiescent  cavity  (no  secretion)  v.     No  phagocytosis. 

Phagocytosis  was  absent  in  every  specimen. 
24-iv-o7.  T.N.       Far  advanced,  history  of  three  or  four  years.     Slight  temperature  and 
much  dyspnoea  few  weeks  before  death. 
Right  lung  a  mere  fibrous  shell. 
Left  lung  extensively  tuberculous. 

1 .  Pus  focus  iii.     No  phagocytosis.     Very  few  cells  intact. 

2.  Small  cavity  ii  vnth  cheese. 

3.  Shell  of  lung. 

(a)  Scraping  from  wall  viii.     Very  slight  phagocytosis. 

ih)  Scraping  from  another  part  iii.     Most  of  tubercle  bacilli  intracellular. 

4.  Cavity  with  cheese  o. 

5.  Cavity  size  6  cm.  wall  2  mm.  iii.     No  phagocytosis. 

6.  Cavity  with  pus  V.     Slight  phagocytosis. 

7.  Cheesy  focus  ix.     No  cells  intact. 

8.  Cavity  vidthout  secretion,     iv:  slight  phagocytosis. 

9.  Cavity  with  cheese  size  4  cm.     v :  moderate  phagocytosis. 
The  phagocytosis  varies  from  zero  to  moderate. 
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III.    EVIDENCE  CONCERNING  GROWTH  OF  THE  TUBERCLE 

BACILLI 

The  great  point  of  interest  here  is  not  whether  the  bacillus  is  virulent  or 
whether  the  body  resistance  is  high,  but  whether  the  balance  of  power  between 
the  bacillus  present  and  the  body  resistance  present  is  in  favor  of  the  bacillus 
or  the  patient.  A  very  virulent  bacillus  may  do  little  damage  in  a  highly  re- 
sistant patient  and  vice  versa.  If  the  bacilli  are  growing,  it  seems  fair  to  assume 
that  the  bacilli  are  uppermost.  Tubercle  bacilli  probably  do  not  grow  much 
in  sputum.  The  growth  would  be  either  in  the  tissues  or  on  the  ulcerating 
surface  of  cavities. 

Growth  in  cavities  has  been  presumed  by  Coppen- Jones.  My  experience 
with  three  autopsies  also  gave  this  impression.  It  is  an  open  question,  how- 
ever, whether  or  not  the  bacilli  could  grow  in  cavities  without  being  influenced 
by  the  body  fluids,  as  many  bacteria  apparently  do  in  the  buccal  cavity.  The 
persistence  of  tubercle  bacilli  in  sputum  is  no  evidence  in  growth ;  it  may  indi- 
cate a  gradual  removal  from  some  old  focus. 

(a)  Clumps  of  Parallels. — Tubercle  bacilli  are  supposed  to  multiply  by 
longitudinal  fission.  Clumps  of  parallels  are  believed  to  indicate  growth. 
Parallels  have  been  observed  in  tubercle  bacilli  growing  on  the  heart  valves 
and  on  the  inner  surface  of  the  thoracic  duct.  Clumps  of  parallels  were  not 
observed  in  tissues  by  Coppen  Jones. 

Of  54  cases  showing  parallels, 40  (74  per  cent.)  improved. 

Of  19  cases  not  showing  parallels, 15  (79  per  cent.)  improved. 

This  presence  of  parallels  probably  is  of  little  value  in  prognosis,  but 
suggests  an  unfavorable  course. 

(b)  Variations  in  Depth  of  Stain. — Marmorek  claims  that  old  tubercle 
bacilli  retain  the  stain  more  strongly  than  the  young. 

Of  52  cases  showing  variation  in  depth  of  stain 37  (71  per  cent.)  improved. 

Of  II  cases  not  showing  variation  in  depth  of  stain..  9  (82  per  cent.)  improved. 

This  would  tend  to  show  that  variation  of  stain  pointed  to  an  unfavorable 
prognosis. 

In  a  series  of  sixteen  specimens  where  both  points  were  observed,  varia- 
tion in  stain  and  clumps  of  parallels  were  present  together  in  fourteen  cases. 
In  one  case  one  was  present;  in  the  other  case  neither  was  present.  Thus 
there  is  almost  absolute  correlation  between  the  two.  This  should  be  expected 
if  both  are  evidences  of  growth. 
15 
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(c)  Disintegrated  Tubercle  Bacilli. — If  the  bacilli  are  all  dead,  as  possibly 
evidenced  by  their  disintegration,  then  the  balance  would  seem  in  the  patient's 
favor. 

Of  41  cases  with  disintegrated  tubercle  bacilli, 32  (78  per  cent.)  improved. 

Of  25  cases  without  disintegrated  tubercle  bacilli,  ..18  (72  per  cent.)  improved. 

From  this  the  appearance  of  disintegration  in  tubercle  bacilli  appears  to  be 
of  little  value  in  prognosis,  but  suggests  a  more  favorable  condition  of  the  pa- 
tient. 

The  splitter  sputa  (fragments  of  tubercle  bacilli)  claimed  by  Spengler  and 
confirmed  by  Pottenger  to  be  found  in  sputum  in  the  absence  of  intact  tubercle 
bacilli  would  also  seem  to  be  evidences  of  the  balance  in  the  patient's  favor, 
if  "splitter"  represent  a  disintegration  form  rather  than  a  developmental.  Of 
fifty-two  cases  in  my  series,  four  (8  per  cent.)  showed  "splitter  sputa."  In  all 
four  intact  tubercle  bacilli  were  found.  In  all  fifty-two  cases  intact  tubercle 
bacilli  had  at  some  time  been  found. 

I  wish  to  express  my  thanks  to  Doctors  Trudeau  and  Baldwin  for  many 
helpful  facts,  to  Dr.  Brown  for  his  helpfulness  in  the  work,  and  to  Mr.  E.  O. 
Pope,  who  kindly  computed  the  statistics. 


CONCLUSIONS 

1.  Fifty-nine  per  cent,  of  the  cases  showed  phagocytosis  when  our  phago- 
cytic index  was  applied.  Eighty-two  per  cent,  of  the  cases  showed  phagocy- 
tosis when  all  cases  showing  phagocytosis  at  any  time  were  included. 

2.  Phagocytosis  in  ordinary  sputum  examination  seems  of  little  practical 
value  in  prognosis.  In  large  groups  of  cases  certain  features  may  be  observed; 
e.  g.,  phagocytosis  was  much  less  in  my  tuberculin  cases. 

3.  From  one  autopsy  and  from  the  variation  observed,  whether  sputum 
taken  at  intervals  of  minutes  or  months,  it  would  seem  that  a  specimen  from 
the  homogenized  daily  output  is  necessary  for  much  accuracy. 

4.  Tuberculin  reactions  failed  to  produce  positive  and  negative  phases. 

5.  Phagocytosis  seemed  not  to  vary  with  the  presence  of  bad  symptoms. 

6.  Phagocytosis  deserves  a  more  extended  study,  especially  since  its  im- 
portance in  immunity  is  still  undetermined. 

7.  Disintegrated  tubercle  bacilli,  parallels,  variation  in  staining — all  seem 
to  be  of  no  practical  use  in  prognosis.     This  is  in  harmony  with  the  literature. 
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BACTERIOLOGICAL  EXAMINATION  OF  THE  FECES 
AS  A  MEANS  OF  EARLY  DIAGNOSIS  IN  TUBER- 
CULOSIS 

By  Myer  Solis-Cohen,  M.D. 

Philadelphia 


The  finding  of  tubercle  bacilli  in  the  feces  of  patients  suffering  from  in- 
testinal tuberculosis  is  not  imcommon.  But  as  a  routine  examination  in  cases 
of  pulmonary  or  general  tuberculosis,  bacteriological  examination  of  the  feces  is 
very  little  employed.  Dr.  Randle  C.  Rosenberger,  of  Philadelphia,  has  found 
tubercle  bacilli  in  the  feces  of  recognized  cases  of  pulmonary  tuberculosis  and 
also  of  patients  who,  at  the  time  of  examination,  were  not  known  or  sus- 
pected to  have  tuberculosis  in  any  form.  A  large  percentage  of  these  cases  have 
since  come  to  autopsy.  In  few  was  the  peritoneum  or  intestinal  mucosa 
involved;  all  showed  evidence  of  tuberculosis  in  some  portion  of  the  body, 
many  only  in  the  lymphatic  glands. 

Dr.  Rosenberger  found  tubercle  bacilli  in  the  feces  of  the  six  cases  I  am 
reporting.  There  was  no  family  history  of  tuberculosis  in  any  of  these  men. 
One  had  pneumonia  a  year  before  admission.  Another,  three  months  before, 
had  an  attack  diagnosed  as  influenza.  The  previous  medical  history  of  the 
rest  was  negative.  The  duration  of  the  illness  from  which  the  patients  were 
suffering  varied  from  two  weeks  to  three  years.  Four  patients  suffered  from 
diarrhoea,  one  from  chills,  and  three  from  muscle  pains.  Cough  was  not 
marked  in  any  and  was  absent  in  four,  although  two  of  these  had  previously 
suffered  from  cough  and  one  developed  it  later.  In  two,  indeed,  the  cough  was 
very  slight,  one  being  affected  only  off  and  on.  Three  did  not  expectorate  at 
all  and  one  only  occasionally.  When  examined,  the  sputum  in  every  instance 
failed  to  show  tubercle  bacilli.  Two  patients  had  suffered  slightly  from 
night-sweats;  one  complained  of  loss  of  weight.  Haemoptysis  had  never 
occurred  in  any.  One  patient  was  convalescent  from  typhoid  fever,  the  tem- 
peratvu-e  finally  dropping  to  normal.  The  temperature  was  elevated  for  a  few 
days  and  then  subnormal  in  one,  and  was  of  the  ordinary  irregular  tuberculous 
type  in  four. 
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There  was  no  symptom  of  peritonitis  in  any  case.  Examination  of  the 
lungs  was  practically  negative  in  one  patient.  Two  showed  slight  infiltration 
of  one  apex.  One  case  presented  slight  consolidation  of  both  apices,  another 
consolidation  of  the  right  apex  with  infiltration  of  the  left.  One  case  that 
was  thought  to  have  tuberculous  infiltration  of  the  right  apex,  tuberculous 
pleurisy,  and  tuberculous  ulceration  of  the  intestines  was  found  on  autopsy 
to  be  suffering  from  general  miliary  tuberculosis. 

Technique  Employed. — The  technique  employed  by  Dr.  Rosenberger  is  as 
follows:  A  spread  of  the  feces  is  made,  there  being  no  effort  at  selection  of  any 
particular  mass  or  portion;  if  the  stool  is  solid,  a  small  portion  is  mixed  with 
sterile  distilled  water.  After  drying  and  fixing,  the  spread  is  stained  with 
carbol-fuchsin  for  fifteen  to  twenty  minutes  in  the  cold.  The  excess  of  stain 
being  drained  off,  Pappenheim's  solution,  consisting  of  a  i  per  cent,  solution  of 
rosolic  acid  in  absolute  alcohol,  to  which  is  added  methylene-blue  to  the  point 
of  saturation  and  a  small  quantity  of  glycerin,  is  appHed,  and  when  the  prepara- 
tion is  of  the  color  of  the  counterstain  {methylene-blue),  thorough  washing  in 
water  is  resorted  to,  the  spread  being  then  dried  and  mounted  in  balsam. 

The  most  important  part  in  the  technique  is  the  obtaining  of  a  spread  the 
color  of  the  counterstain  with  not  a  particle  of  carbol-fuchsin  showing  to  the 
naked  eye. 

Dr.  Rosenberger  claims  that  in  this  technique  there  is  no  other  acid  or  al- 
cohol-fast bacillus  observed  except  the  tubercle  bacillus. 


REPORT  OF  CASES 

The  cases  I  am  reporting  occurred  in  Dr.  A.  A.  Eshner's  service  at  the 
Philadelphia  Hospital,  where  I  serve  as  assistant  visiting  physician. 

Case  i.  G.  B.,  a  colored  man  forty-three  years  of  age',  was  admitted  to  the  hospital 
on  February  14,  1907.  The  family  history  was  negative.  In  1898,  while  in  Cuba,  the 
patient  suffered  from  chills,  which  have  recurred  several  times  since.  In  November,  1906, 
he  suffered  from  headache,  some  fever,  cough,  loss  of  weight,  and  general  weakness,  and 
was  treated  at  the  Philadelphia  Hospital  for  influenza.  The  illness  for  which  he  entered 
the  hospital  began  two  weeks  before  admission  with  epistaxis,  headache,  anorexia,  pain  in 
back  and  abdomen,  vomiting,  and  diarrhoea. 

The  patient  was  well  developed,  but  was  very  stupid  and  dull.  Physical  examination 
showed  a  well-developed  chest.  Expansion  was  fair,  but  not  as  good  on  the  left  as  on  the 
right.  Fremitus  was  slightly  increased  on  the  right  side.  There  was  slight  impairment 
of  resonance  at  both  apices.  The  breath-sounds  were  rather  harsh  at  both  apices.  At  the 
right  apex  there  were  a  few  very  small  riles,  and  scattered  through  both  lungs  were  many 
sonorous  riles.  The  heart-sounds  were  very  distant  and  weak.  The  examination  of  the 
abdomen  was  negative.  The  urine  did  not  contain  albvmiin.  The  Widal  reaction  was 
negative. 

No  animal  parasites  were  found  in  the  feces.  Tubercle  bacilli  were  present  in  the 
feces,  but  were  not  found  in  the  sputum.     The  temperature  was  irregular.     The  patient 
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coughed  very  little.  For  two  weeks  he  remained  in  a  lethargic  state,  but  complaining 
of  pain  in  his  head.  In  four  weeks  he  was  working  about  the  ward  with  normal  tempera- 
ture. 

Case  2.  G.  Bt.,  aged  forty-five  years,  was  admitted  January  19,  1907.  Both  the 
family  history  and  the  past  medical  history  were  negative.  The  patient  had  been  drinking 
for  two  weeks  before  admission,  at  which  time  he  was  suffering  from  abdominal  pain, 
headache,  lassitude,  and  diarrhoea.  For  a  month  previous  he  had  had  a  cough,  but  no 
expectoration. 

The  patient  was  a  fairly  well-developed  man,  but  was  pale.  There  were  depressions 
above  and  below  the  clavicles.  Fremitus  and  vocal  resonance  were  increased  on  both 
sides  anteriorly.  Whispered  sounds  were  heard.  Anteriorly,  the  percussion-note  was 
sUghtly  higher  pitched  on  the  left  than  on  the  right,  but  everywhere  seemed  hyperresonant. 
The  expiratory  sound  was  harsh  and  prolonged  over  the  anterior  portion  of  both  lungs. 
Posteriorly  there  was  dulness  at  the  right  base  with  distant  breath-sounds.  The  heart 
showed  myocardial  degeneration.  The  abdomen  was  tympanitic  and  showed  slight  resis- 
tance. Examination  was  otherwise  negative.  The  urine  was  normal.  The  white  blood- 
cells  numbered  7800.  The  Widal  reaction  was  not  present.  The  feces  contained 
tubercle  bacilli,  but  no  animal  parasites.  The  cough  disappeared  after  one  month.  The 
temperature  remained  irregular.  Examination  made  two  months  and  ten  days  after 
admission  showed  slight  infiltration  of  the  right  apex  and  a  thickened  pleura  over  the 
right  base. 

The  diarrhoea  persisted  until  the  patient's  death,  on  April  28th.  An  autopsy  was  per- 
formed by  Dr.  Allen  G.  Smith,  who  made  the  following  pathological  diagnosis:  Tubercu- 
lous peritonitis,  fatty  infiltration  of  the  liver,  miliary  tuberculosis  of  the  spleen,  chronic 
diffuse  nephritis  and  miliary  tuberculosis  of  the  kidneys,  peripancreatic  tuberculosis,  sub- 
serous tuberculosis  of  the  stomach,  tuberculosis  of  the  abdominal  lymphatic  glands,  chronic 
adhesive  pleurisy,  tuberculosis  of  the  pleura,  miliary  tuberculosis  of  the  lungs  and  peri- 
bronchial tuberculosis  vidth  cavity  formation  in  the  lungs,  tuberculosis  of  the  lymphatic 
glands  of  the  posterior  mediastinvun. 

Case  3.  D.  C,  a  man  aged  fifty-three  years,  was  admitted  on  February  8,  1907. 
Family  history  was  negative.  The  patient  had  had  measles,  whooping-cough,  and  scarlet 
fever  when  a  child,  typhoid  fever  six  years  before,  and  pneumonia  a  year  previously. 
One  month  before  admission  he  received  a  severe  wetting,  the  water  having  frozen  on 
his  clothing.  The  night  of  the  exposure  the  patient  was  seized  with  cramps  in  the  abdo- 
men, diarrhoea,  and  vomiting.  The  vomiting  disappeared  after  two  days,  but  the  diarrhoea 
has  persisted.     In  six  months  the  patient  had  lost  forty -eight  pounds. 

The  patient  was  rather  emaciated,  with  sallow  skin.  His  chest  was  long  and  rather 
spare.  There  were  marked  depressions  above  and  below  the  clavicles.  Expansion  was 
good.  The  percussion-note  was  apparently  clear  everywhere,  though  slightly  hyperreso- 
nant. The  breath-sounds  were  clear  though  rather  loud.  The  heart  was  normal.  The 
rest  of  the  examination  was  negative.  The  temperature  was  elevated  at  first  and  later 
became  subnormal.  Nothing  abnormal  was  found  in  the  urine.  The  feces  contained 
tubercle  bacilli. 

The  diarrhoea  persisted.  Later,  cough  developed  with  expectoration.  The  patient 
had  several  night-sweats.     He  left  the  hospital  on  March  9th,  much  relieved. 

Case  4.  A.  D.,  white,  aged  twenty-one,  was  admitted  to  the  hospital  on  January  25, 
1907.  His  family  history  was  negative.  He  had  been  infected  with  both  gonorrhea  and 
syphilis  two  years  before.  The  previous  medical  history  was  otherwise  negative.  Three 
years  before  admission  the  patient  began  to  lose  his  appetite  and  suddenly  developed  a 
watery  diarrhoea,  which  had  persisted.  The  patient  complained  of  frequent  headaches 
and  cramps  in  his  abdomen  and  in  the  muscles  of  his  legs.  His  stools  were  watery  and 
contained  blood  and  mucus,  with  membranous  shreds.  He  had  had  a  slight  cough  and 
expectoration  off  and  on  for  some  little  time.     He  had  never  had  haemoptysis. 

The  patient  looked  anaemic  and  was  emaciated.  His  chest  was  flat  and  thin.  The 
percussion-note  was  dull  at  the  right  apex  posteriorly,  but  elsewhere  was  hyperresonant. 
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The  breath-sounds  were  pronounced  everywhere.  A  few  riles  were  heard  occasionally 
on  inspiration.  The  heart  presented  no  murmurs.  The  abdomen  was  flat  and  the  mus- 
cles hard.  There  was  some  tenderness  on  deep  pressure.  The  hemoglobin  was  60  per 
cent.,  the  red  blood-cells  numbered  1,400,000,  and  the  leucocytes  8600.  The  urine  con 
tained  a  few  hyaline  casts  but  no  albumin.     The  feces  contained  tubercle  bacilli. 

In  the  course  of  two  weeks  the  diarrhoea  was  checked  and  did  not  recur.  The  patient 
gained  in  weight  and  strength  and  worked  about  the  ward.  The  temperature  remained 
slightly  elevated,  exhibiting  a  more  or  less  remittent  character.  Later  a  haemorrhoid  and 
an  inflammatory  new-growth  were  removed  from  the  rectum.  The  patient  experienced 
a  few  night-sweats.  Two  months  after  admission  his  cough  and  expectoration  had  ceased. 
At  this  time  physical  examination  showed  infiJtration  of  the  apex  of  the  right  lung. 

Case  5.  H.  H.,  white,  aged  forty -one  years,  was  admitted  to  the  hospital  on  Februarj' 
18,  1907.  His  family  history  was  negative.  The  man,  during  the  previous  three  and  a 
half  years,  had  been  a  patient  of  mine  at  the  medical  dispensary  of  the  hospital  of  the 
University  of  Pennsylvania,  where  he  had  been  treated  for  vasomotor  ataxia  and  chronic 
gastritis.  He  had  exhibited  the  xiphostemal  crunching  sound  that  I  described  several 
years  ago.*  For  three  weeks  before  admission  the  patient  had  felt  chilly  and  suffered  from 
pain  along  the  anterior  surface  of  his  legs.  For  the  two  weeks  previous  he  had  been  getting 
attacks  daily,  during  which  his  head  was  dull,  he  felt  creepy,  had  a  chill,  was  feverish, 
and  usually  sweat.  The  attacks  lasted  three  to  six  hours.  The  patient  complained  also  of 
general  pains  in  his  muscles  and  joints,  but  the  latter  had  not  been  swollen  or  very  tender. 
At  intervals  reddish  macules,  from  pin  point  to  quarter  of  dollar  in  size,  had  appeared, 
chiefly  on  the  posterior  surface  of  the  forearms  and  the  anterior  surface  of  the  legs  and 
ankles,  disappearing  in  a  few  days.     These  were  very  tender. 

The  patient  was  ill  nourished.  The  chest  was  long  and  bony,  and  scattered  over  the 
arms,  legs,  and  back  were  some  bright  red  maculopapules.  Expansion  was  fair.  Ante- 
riorly, there  was  impaired  resonance  with  blowing  breathing  at  both  apices.  Posteriorly, 
there  was  dulness  at  both  apices,  more  marked  on  the  right.  Vocal  resonance  was  in- 
creased at  the  right  apex,  where  loud  blowing  breathing  was  heard  with  a  to-and-f  ro  grating 
sound,  the  latter  extending  as  far  down  as  the  angle  of  the  scapula.  The  heart  was  normal. 
The  abdomen  was  soft  and  the  liver  slightly  enlarged.  The  examination  of  the  urine 
was  practically  negative.  Differential  count  of  the  leucocytes  showed  polynuclear  88 
per  cent.,  lymphocytes  8  per  cent.,  hyalin  4  per  cent. 

While  in  the  hospital  the  patient  had  several  chills,  followed  by  a  rise  of  temperature. 
The  blood  was  examined  on  several  occasions,  but  the  malarial  organism  was  never  found. 
No  pathogenic  organisms  were  found  on  blood  culture.  Tubercle  bacilli  were  found  in  the 
feces.  The  patient  did  not  cough  or  expectorate  while  in  the  hospital.  After  being  in  six 
weeks  he  developed  cerebrospinal  meningitis.  In  the  cerebrospinal  fluid  obtained  by 
lumbar  puncture  that  were  86  per  cent,  polynuclear  leucocytes,  9  per  cent,  hyalin,  and 
5  per  cent,  lymphocytes.  There  was  a  scanty  growth  of  diplococci,  morphologically 
and  tinctorially  resembling  meningococci.  Tubercle  bacilli  were  not  demonstrable.  A 
second  lumbar  puncture  showed  undoubted  meningococci.  At  this  time  the  lungs  showed 
consolidation  of  the  right  apex  and  infiltration  of  the  left.  The  temperature  was  remittent 
from  the  day  of  admission.  The  patient  was  removed  to  the  Municipal  Hospital.  At 
both  hospitals  the  disease  ran  a  rather  mild  course,  the  patient  at  no  time  seeming 
desperately  ill.  On  May  ist  he  was  discharged  from  the  Municipal  Hospital  cured  of 
the  meningitis,  and  that  same  day  re-entered  the  Philadelphia  Hospital.  His  only  complaint 
at  present  is  weakness.  Since  the  attack  of  meningitis  the  chills,  fever,  sweats,  and  muscle 
soreness  have  not  reappeared.     The  patient  neither  coughs  nor  expectorates.^ 

1  "A  Xiphostemal  Crunching  Sound,  with  a  Report  of  Six  Cases,"  Amer.  Jour.  Med. 
Set.,  1903,  vol.  cxxvi,  page  131. 

*  The  patient  was  discharged  from  the  Philadelphia  Hospital  after  a  few  days  and 
shortly  afterward  was  again  admitted  to  the  Municipal  Hospital  with  symptoms  similar 
to  those  exhibited  during  his  attacks  of  meningitis.  He  is  still  in  the  hospital  with  a  diag- 
nosis of  chronic  meningitis. 
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Case  6.  H.  O.,  white,  aged  fourteen  years,  was  admitted  to  the  hospital  on  February 
12,  1907,  suffering  from  enteric  fever.  He  gave  a  negative  family  and  previous  medical 
history. 

The  patient  was  thin  and  looked  anasmic.  His  chest  was  long  and  emaciated.  Per- 
cussion showed  tympany  at  the  left  apex  and  in  both  axillae,  and  hyperresonance  at  the 
sides,  but  dulness  at  the  right  apex  and  impaired  resonance  at  the  right  base.  At  the 
right  apex  whispered  voice  sounds  were  heard.  The  breath-sounds  were  harsh  and 
prolonged,  the  respiratory  sounds  in  both  axillae  suggesting  the  cavernous  type.  A  few 
rales  were  heard  at  the  right  base.  The  heart-sounds  were  loud,  but  lacking  in  muscle 
tone.  The  second  pulmonic  sound  was  accentuated.  The  abdomen  was  distended 
and  rather  tense  and  tympanitic.  The  spleen  was  palpable.  The  Widal  reaction  was 
positive. 

Convalescence  was  so  protracted  that  the  feces  were  examined,  tubercle  bacilli  being 
found.  The  boy  developed  an  acute  parenchymatous  nephritis,  but  no  tubercle  bacilli 
were  found  in  the  urine.  About  two  weeks  after  admission  the  patient  coughed  for  a  week 
but  had  not  coughed  or  expectorated  since.  Examination  six  weeks  after  admission  showed 
slight  infiltration  of  the  upper  right  lobe  of  the  lung.  The  temperature  finally  became 
normal. 


DISCUSSION 

A  number  of  important  facts  are  brought  out  and  some  very  interesting 
questions  are  raised  by  these  cases. 

The  diagnosis  of  tuberculosis  can  often  be  made  by  bacteriological  examin- 
ation of  the  patient's  feces.  By  this  means  diagnosis  may  sometimes  be  made 
in  the  absence  of  cHnical  symptoms  and  even  of  physical  signs.  This  will 
therefore  be  an  important  aid  in  the  study  of  cases  of  early  tuberculosis  and  in 
all  cases  in  which  the  nature  of  the  disease  is  obscure. 

The  feces  of  tuberculous  patients  must  be  regarded  as  a  source  of  contagion 
and  must  always  be  thoroughly  disinfected.  The  same  precautions  in  regard 
to  the  disinfection  of  hands,  clothing,  bed-covers,  etc.,  soiled  by  fecal  evacu- 
ations, that  are  taken  in  cases  of  typhoid  fever,  should  be  observed  in  the  man- 
agement of  patients  with  tuberculosis. 

So-called  closed  tuberculosis  may  not  be  closed  at  all,  as  the  tubercle  bacilli 
may  escape  in  the  feces.  Cases  of  pulmonary  tuberculosis  without  expectora- 
tion consequently  must  be  regarded  as  dangerous.  It  is  also  possible  that  the 
so-called  cases  of  latent  tuberculosis  may  permit  tubercle  bacilli  to  escape  in 
the  bowel  and  thus  be  a  menace  to  the  public  health. 

Can  tubercle  bacilli  be  eliminated  by  the  bowel  without  the  latter  being 
involved;  just  as  they  are  believed  to  be  excreted  by  the  kidneys  in  the  absence 
of  tuberculous  lesions  in  the  genito-urinary  tract  ? 

Does  the  presence  of  tubercle  bacilli  in  the  feces  indicate  the  existence  of  a 
tuberculous  infection  in  the  absence  of  symptoms  or  of  demonstrable  lesion? 

Some  believe  that  in  cases  of  pulmonary  tuberculosis  in  which  the  intestines 
are  not  involved  tubercle  bacilli  gain  access  to  the  bowel  by  means  of  swal- 
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lowed  sputum.  Interesting  in  this  connection  is  the  absence  of  expectoration 
in  several  of  my  patients. 

It  is  possible  that  in  some  cases  tubercle  bacilli  in  the  feces  may  point  to 
the  bowel  as  being  the  portal  of  entrance  rather  than  of  exit.  Their  presence 
may  have  some  bearing  on  the  theory  as  to  the  intestines  being  the  portal  of 
entry  in  the  majority  of  tuberculous  infections.  Normal  persons  in  whose 
feces  tubercle  bacilli  are  found  might  therefore  represent  cases  who  are  just 
being  attacked  or  who  are  resisting  the  efforts  of  the  bacteria  to  gain  a  foot- 
hold. Between  these  and  well-marked  cases  of  tuberculosis  all  gradations 
may  exist. 

The  frequent  occurrence  of  ischiorectal  abscess  and  fistula  in  ano  in  patients 
suffering  from  pulmonary  tuberculosis  may  possibly  be  explained  by  the 
presence  of  tubercle  bacilli  in  the  bowel  of  all  such  cases. 

May  there  not  be  carrier  cases  of  tuberculosis — persons  who  harbor  tubercle 
bacilli,  without  becoming  themselves  infected  thereby,  but  who  nevertheless 
may  infect  others  with  tuberculosis  ? 

More  extensive  investigations  over  a  much  greater  number  of  cases  will 
be  necessary  to  determine  many  of  the  questions  here  propounded.  An  im- 
portant public  health  problem,  however,  is  undoubtedly  presented  by  thus 
demonstrating  the  infectivity  of  the  bowel  evacuations  of  tuberculous  patients. 
It  has  also  been  shown  that  the  finding  of  tubercle  bacilli  in  the  feces  upon 
bacteriological  examination  may  be  a  means  of  early  diagnosis  in  tuberculosis. 
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THE  SPLIT  PRODUCTS  OF  THE  TUBERCLE  BACILLUS 
AND  THEIR  EFFECTS  UPON  ANIMALS 
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The  Organism. — The  tubercle  bacillus  employed  in  the  experimental  work 
herewith  reported  is  one  which,  after  having  been  grown  for  many  years  on 
artificial  culture-media,  has  lost  its  virulence  for  rabbits  and  guinea-pigs.  We 
have  repeatedly  demonstrated  this  fact  during  the  past  six  years,  but  in  order  to 
have  renewed  evidence  we  have,  at  the  beginning  of  this  research,  inoculated 
four  rabbits  and  five  guinea-pigs  intra-abdominally  with  loops  of  the  glycerin 
beef-tea  culture,  and  these  animals,  having  been  killed  from  three  to  six  months 
after  inoculation,  have  in  no  instance  showed  any  evidence  of  infection.  On 
artificial  cultiure-media  this  bacillus  grows  abundantly,  and  in  this  respect  it  has 
served  our  purpose  in  furnishing  a  large  amount  of  cellular  substance.  It  has 
been  grown  in  the  ordinary  glycerin  beef-tea  and  has  been  harvested  after 
periods  of  from  one  to  six  months.  Growths  obtained  after  from  one  to  two 
months  at  37°  have  given  us  the  most  satisfactory  material. 

The  Cellular  Substance. — The  bacterial  substance  is  collected  on  hard 
filters,  dried  between  folded  filters,  and  thoroughly  extracted,  first  with  alcohol 
and  then  with  ether,  in  large  Soxhlets.  In  this  paper  we  will  say  nothing  con- 
cerning the  fats  and  waxes  extracted  with  alcohol  and  ether.  The  cellular  sub- 
stance is  next  rubbed  up  in  a  mortar  and  passed  through  a  fine-meshed  sieve. 
As  thus  prepared  the  powder  shows  the  bacilli  more  or  less  broken  into  a 
cellular  debris  when  examined  microscopically.  The  individual  bacilli  take  the 
carbolic  stain,  but  this  is  now  washed  out  with  dilute  nitric  acid. 

The  Cleavage  0}  the  Cell. — The  cellular  substance,  prepared  as  stated 
above,  is  placed  in  large  flasks,  fitted  with  reflux  condensers,  covered  with  from 
fifteen  to  twenty  times  its  weight  of  absolute  alcohol,  in  which  2  per  cent,  of 
sodium  hydroxide  has  been  dissolved,  and  heated  for  one  hovir  at  78°,  the  boil- 
ing-point of  absolute  alcohol.  Three  successive  extractions  are  made,  using  a 
new  portion  of  alkaline  alcohol  each  time.  This  treatment  splits  the  cellular 
substance  into  two  portions — one  soluble  and  the  other  insoluble  in  absolute 
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alcohol.    These  portions  we  will  designate  as  the  "  cell  poison  "  and  the  "  cell 
residue," 

The  Cell  Poison. — This  is  soluble  in  the  alcohol,  which  is  carefully  neu- 
tralized with  hydrochloric  acid.  The  precipitated  sodium  chlorid  is  removed 
by  filtration  and  the  filtrate  containing  the  poison  is  evaporated  in  vacuo  at  or 
below  40°.  This  leaves  the  cell  poison  as  a  brownish  mass  containing  a  small 
amount  of  sodium  chloride,  which  can  be  removed  by  repeated  solutions  in  ab- 
solute alcohol  and  evaporation.  The  poison  resembles  that  obtained  from 
other  proteid  bodies.  It  is  freely  soluble  in  absolute  alcohol;  less  freely  in 
water.  Its  aqueous  solutions  give  all  the  color  proteid  reactions,  including  that 
of  Molisch,  which  is  not  given  by  the  poisonous  groups  that  we  have  obtained 
from  other  proteids.  In  powder  form  it  is  deliquescent  and  becomes  darker 
as  it  absorbs  water.  The  tubercle  proteid  apparently  contains  much  less  poison 
than  the  cellular  proteids  of  the  colon  and  typhoid  bacilli.  The  latter  are  split 
up  by  our  method  into  about  one-third  poison  and  two-thirds  residue,  while 
twenty-five  grammes  of  the  cellular  substance  of  the  tubercle  bacillus  yielded 
less  than  three  grammes  of  poison. 

The  Cell  Residue. — This  is  the  portion  insoluble  in  the  alkaline  alcohol. 
It  is  placed  in  Soxhlets  and  extracted  for  many  hours  with  absolute  alcohol  in 
order  to  remove  traces  of  the  cell  poison  and  free  alkali.  After  this  it  is  dried 
and  powdered.  It  is  partially  soluble  in  water,  and  the  soluble  part  constitutes 
that  which  we  have  used  in  our  experiments. 

The  Bacterial  Filtrate. — After  the  bacilli  have  been  removed,  the  culture 
medium  is  concentrated  on  a  steam  bath  to  one-sixth  its  volume.  This  con- 
centrated fluid  is  poured  into  five  times  its  volume  of  absolute  alcohol,  which 
throws  down  a  heavy,  sticky  precipitate.  This  precipitate  is  placed  in  Soxhlets 
and  extracted,  first  with  alcohol  and  then  with  ether.  Next,  it  is  powdered  and 
split  up  with  alkahne  alcohol  after  the  method  used  with  the  cellular  substance. 
This  breaks  it  up  into  poisonous  and  non-poisonous  groups,  which  we  distin- 
guish from  the  corresponding  bodies  obtained  from  the  cellular  substance  by 
designating  them  as  "  the  precipitate  poison"  and  "  the  precipitate  residue," 

The  Precipitate  Poison. — This  differs  in  none  of  its  physical  or  chemical 
properties,  so  far  as  we  have  investigated,  from  the  cell  poison. 

The  Precipitate  Residue. — This  is  freely  and  wholly  soluble  in  water.  It 
gives  all  the  proteid  reactions  and  is  precipitated  by  uranyl  acetate  and  meta- 
phosphoric  acid. 

The  Final  Filtrate. — In  this  manner  we  have  designated  that  portion  of  the 
culture-medium  that  remains  after  the  concentrated  medium  has  been  pre- 
cipitated by  five  times  its  volume  of  absolute  alcohol.     The  alcoholic  filtrate 
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gives  a  voluminous  precipitate  with  an  alcoholic  solution  of  mercuric  chloride, 
showing  that  all  the  proteid  material  has  not  been  precipitated  by  the  alcohol. 
This  filtrate  is  freed  from  alcohol  by  distillation  and  has  been  used  in  some  of 
the  animal  experiments  described  later. 

It  will  be  seen  that  we  have  split  up  the  tubercle  cell  into  two  portions:  the 
cell  poison  and  the  cell  residue.  The  culture-medium  has  been  concentrated 
and  then  precipitated  with  five  times  its  volume  of  absolute  alcohol,  and  this 
precipitate  has  been  broken  up  into  two  portions:  the  precipitate  poison  and 
the  precipitate  residue,  and  the  portion  of  the  culture-medium  left  after  the 
removal  of  the  alcoholic  precipitate  we  have  designated  as  the  final  filtrate. 

The  Effect  of  the  Cellular  Substance  on  Animals. — It  must  be  borne  in  mind 
that  the  cellular  substance  with  which  we  are  now  dealing  is  that  of  a  tubercle 
bacillus  that  is  avirulent  to  rabbits  and  guinea-pigs  and  that  it  has  been  thor- 
oughly extracted  with  alcohol  and  ether.  There  remains,  as  it  were,  only 
the  proteid  skeleton  of  the  bacillus. 

We  have  injected  into  the  abdominal  cavities  of  twenty-four  guinea-pigs 
single  doses,  varying  in  amount  from  5  to  200  mg.  of  the  cellular  substance, 
and  from  these  experiments  we  make  the  following  statements: 

(i)  In  no  case  was  death  caused  directly  by  the  injection.  One  pig  that 
received  20  mg.  was  found  dead  six  days  later.  There  were  several  caseous 
nodules  in  the  omentum  and  one  on  the  under  surface  of  the  liver.  Micro- 
scopical examination  showed  that  these  consisted  of  masses  of  leucocytes  and 
the  debris  of  the  injected  bacilli.  Another  that  received  5  mg.  was  found  dead 
nine  days  later,  but  careful  search  failed  to  reveal  any  traces  or  effect  of  the 
injection.  Animals  that  received  from  100  to  200  mg.  remain  apparently  well 
four  months  after  the  injection. 

(2)  It  gives  in  guinea-pigs  no  immunity  to  a  subsequent  inoculation  with 
a  virulent  bacillus.  Six  pigs  that  had  received  single  intra-abdominal  injec- 
tions of  the  cellular  substance  in  amounts  varying*  from  15  to  200  mg.  were 
inoculated  one  month  later  with  a  loop  of  a  virulent  culture  of  bacillus  tubercu- 
losis and  all  developed  tuberculosis  and  died  from  it  within  from  nineteen  to 
one  hundred  days. 

(3)  It  does,  for  a  short  time  at  least,  sensitize  guinea-pigs  to  the  tuberculosis 
bacillus.  This  is  an  interesting  and,  in  our  opinion,  a  hopeful  point.  The 
following  are  illustrations  of  this  action:  Pig  No.  159,  wt.  530  grammes,  re- 
ceived, December  i8th,  25  mg.  of  the  cellular  substance.  Thirteen  days  later 
it  was  given  intra-abdominally  a  large  loop  of  the  avirulent  culture  suspended 
in  salt  solution.  The  animal  was  sick  within  a  few  minutes.  Within  half  an 
hour  it  developed  the  first  and  second  stages  of  anaphylaxia.     Within  forty-five 
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minutes  its  rectal  temperature  had  fallen  to  96°  F.  and  it  was  found  dead  the 
next  morning.  Post-mortem  showed  a  hemorrhagic  peritonitis.  Pig  No.  163, 
wt.  535  grammes,  received  45  mg.  of  the  cellular  substance  December  i8th. 
Its  subsequent  treatment  and  its  results  were  the  same  as  recorded  of  the  pre- 
ceding animal.  Pig  No.  151,  wt.  555  grammes,  received,  December  i8th,  125 
mg.  of  the  cellular  substance.  Twenty-three  days  later  it  had  intra-abdom- 
inally  a  large  loop  of  the  avirulent  culture.  It  died  within  sixteen  hours  and 
showed  a  hemorrhagic  peritonitis. 

If  we  interpret  these  results  correctly,  we  infer  that  the  cellular  substance 
had  sensitized  these  animab  and  that  the  bacilli  of  the  second  dose  were  broken 
up  so  rapidly  and  their  poisonous  constituents  set  free  so  speedily  that  the 
animals  died.  If  this  interpretation  be  correct,  there  remains  at  least  the 
possibility  that  there  may  be  found  in  the  bacillary  substance  some  con- 
stituent that  may  stimulate  the  cells  of  the  animal  body  to  split  up  and  destroy 
tubercle  bacilli.     We  will  return  to  this  before  we  close. 

The  Effect  of  the  Cell  Poison  on  Animals. — This  body,  obtained  by  splitting 
up  the  cellular  substance  with  alkali  in  absolute  alcohol,  is,  like  all  the  other 
similar  bodies  that  we  have  obtained  from  bacterial  vegetable  and  animal 
proteids,  a  poison  to  the  respiratory  center.  It  develops  the  three  stages 
of  peripheral  irritation,  partial  paralysis,  and  terminal  convulsions.  When 
given  in  sufficient  quantity,  it  kills  within  an  hour  both  healthy  and  tuberculous 
animals.  "WTien  given  to  healthy  animals  in  very  small  repeated  doses,  it  has 
no  visible  effect.  In  larger  repeated  doses  it  causes  in  healthy  animals  a  con- 
dition of  chronic  intoxication  characterized  by  loss  of  flesh  and  general  maras- 
mus. When  given  even  in  very  small  repeated  doses  to  tuberculous  animals  it 
intensifies  the  tuberculous  process,  and  in  all  cases  the  treated  animals  die 
before  the  controls.  There  is  no  evidence  that  it  elaborates  any  antitoxin,  and 
it  is  harmful,  so  far  as  our  experiments  show,  and  we  have  made  many  with  this 
body  upon  both  normal  and  tuberculous  animals ;  it  has  nothing  to  recommend 
it.  What  is  true  of  the  cell  poison  is  equally  true  of  the  precipitate  poison 
and  the  final  filtrate.  The  effects  of  these  poisons  on  animals  are  harmful — 
only  harmful. 

The  Effects  of  the  Cell  Residue  on  Animals. — This  is  the  non-poisonous  group 
obtained  by  splitting  up  the  cellular  substance  with  alkali  in  absolute  alcohol. 
On  healthy  animals  it  has  no  recognizable  ill  effect,  either  in  single  or  repeated 
doses,  either  large  or  small.  In  this  product  we  see  the  one  small  ray  of  hope 
of  finding,  among  the  split  products,  a  body  that  may  possibly  be  of  service  in 
the  treatment  of  incipient  and  localized  tuberculosis.  Before  giving  the  basis 
of  this  slight  hope  we  will  tell  what  we  have  done  with  this  product. 
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In  the  first  place,  it  sensitizes  guinea-pigs  to  the  tubercle  bacillus.  The 
following  are  illustrations:  Guinea-pig  No.  199,  wt.  530  grammes,  received, 
December  20th,  50  mg.  of  the  residue.  Thirteen  days  later  it  had  intra- 
abdominally  a  large  loop  of  the  avirulent  culture  (the  same  amount  given  to 
pigs  159,  163,  and  151,  see  pages  239  and  240).  This  injection  was  made  at 
11.30  A.M.  At  12  M.  the  temperature  had  fallen  to  96° F.  At  2.30  p.m.  it  was 
97.1°,  and  at  5  p.m.  it  was  99°,  and  the  animal  was  apparently  well. 

Pig  No.  200,  wt.  530  grammes,  received  50  mg.  of  the  residue  intra -abdomin- 
ally. Thirteen  days  later  it  had  intra-abdominally  one  large  loop  of  the  aviru- 
lent culture.  The  rectal  temperature  before  the  injection  was  101°  F.  Within 
half  an  hour  it  had  fallen  one  degree,  but  went  no  lowxr  and  the  animal  seemed 
to  be  but  little  disturbed.     We  have  similar  records  of  other  animals. 

We  compare  these  results  with  those  recorded  of  animals  159,  163,  and  151, 
and  tentatively  conclude  that  the  sensitizing  agent  in  the  cellular  substance  is 
the  portion  that  we  have  designated  as  the  residue.  But  the  avirulent  bacilli 
killed  the  animals  sensitized  with  the  cellular  substance  because  when  the 
bacteriolytic  ferment  was  set  free  or  activated  by  the  second  injection,  it 
split  up  not  only  the  bacilli  introduced  by  the  second  injection,  but  also  those 
remaining  in  the  body  from  the  first  injection  and  these  together  supplied 
enough  free  poison  to  kill. 

It  will  require  much  experimentation  to  show  what  degree  of  sensitization 
can  be  secured  by  the  residue,  what  size  doses  shovdd  be  used,  and  how  long 
the  condition  of  sensitization  continues.  If  men,  as  well  as  guinea-pigs,  can 
be  sensitized  with  the  residue,  there  is  the  possibility  that  it  may  be  of  service 
in  the  treatment  of  initial  and  localized  tuberculosis,  because  it  may  be  used  to 
bring  into  existence  and  activate  a  specific  bacteriolytic  ferment  which  will 
split  up  and  destroy  the  few  bacilli  that  are  in  the  body,  but  we  can  readily 
see  that  this  might  be  harmful  rather  than  beneficial  when  the  number  of 
bacilli  in  the  body  is  large  enough  to  furnish  a  dangerous  amount  of  the  poison 
when  set  free.  In  this  case  the  old  adage  that  it  is  not  wise  to  disturb  sleeping; 
dogs  might  be  remembered. 

The  Effect  of  the  Precipitate  Residue  on  Animals. —  This  is  the  most  interest- 
ing of  the  split  products  of  the  tubercle  bacillus,  and  it  deserves  much  more  study 
than  we  have  as  yet  been  able  to  give  it.  On  healthy  animals  it  has  no  recog- 
nizable ill  effects  either  in  single  or  repeated  doses,  large  or  small.  We  took 
six  half-grown  pigs  and  injected  into  the  abdominal  cavity  every  third  or  fourth 
day  50  mg.  of  this  residue.  These  injections  were  begun  April  20th  and  con- 
tinued until  June  nth.  During  this  time  each  animal  received  sixteen  in- 
jections, a  total  of  800  mg.  each.  All  increased  normally  in  weight,  and  five 
16 
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days  after  the  last  injection  all  were  killed  and  carefully  examined  and  found 
to  be  perfectly  normal.  We  were  led  to  do  this  because  of  the  following  ex- 
perience: Three  sets  of  pigs  were  inoculated  intra-abdominally  with  the  living 
avirulent  culture.  These  inoculations  were  made  December  14,  1905.  The 
animals  of  the  first  set  had  no  treatment,  and  when  killed  April  11,  1906,  were 
found  to  be  perfectly  normal.  Those  of  the  second  set  had,  December  i8th,  50 
mg.,  December  2 2d,  60  mg.,  and  December  26th,  70  mg.,  of  the  cell  residue. 
All  in  this  set  were  killed  April  nth  and  were  also  found  to  be  wholly  free  from 
infection.  Those  of  the  third  set  had,  December  i8th,  30  mg.,  December  22d, 
75  mg.,  and  December  26th,  100  mg.  of  the  precipitate  residue.  Half  of  this 
set  died  before  April  nth  of  tuberculosis  and  the  other  half  were  found  to  be 
tuberculous  when  killed  on  that  date.  To  us  this  indicates  that  the  precipitate 
residue  has  some  specific  effect  upon  tuberculous  animals.  We  suspect  that 
the  ill  effect  in  these  instances  was  due  to  the  size  of  the  doses,  because  in 
reality  the  doses  of  the  precipitate  residue  were  much  larger  than  those  of  the 
cell  residue — much  larger,  indeed,  than  the  figures  indicate,  because,  as  we 
have  stated,  the  cell  residue  is  not  freely  soluble  in  water,  while  the  precipitate 
residue  is  wholly  soluble.  In  making  up  our  solutions  we  weighed  out  each 
residue  and,  in  fact,  the  animals  received  only  the  soluble  parts  of  the  amounts 
stated  in  the  figures.  We  can  easily  understand  how  excessive  doses  given 
soon  after  inoculation  with  the  avirulent  culture  might  induce  such  a  result. 
This  culture  is  avirulent  because  it  makes  only  an  ineffectual  attempt  to  grow 
in  the  animal  body.  The  feeble  effort  is  resisted  and  overcome  by  the  natural 
defenses  of  the  healthy  body.  Now,  if  these  natural  defenses  were  wholly 
occupied  in  disposing  of  the  material  injected,  which  should  have  been  only 
sufficient  to  awaken  these  defenses,  then  the  bacilli  would  meet  with  no  re- 
sistance and  would  multiply. 

The  precipitate  residue  sensitizes  guinea-pigs  to  the  tubercle  bacillus  just 
as  the  cell  residue  does.  Evidently  our  so-called  residues  are  much  alike,  and 
it  is  more  than  probable  that  they  contain  the  same  active  constituent.  In 
cultures  from  three  to  six  months  old  many  of  the  bacilli  have  undergone  auto- 
lytic  changes  and  the  cellular  substance  has  in  part  passed  into  solution.  This 
is  true  of  both  the  poisonous  and  the  non-poisonous  groups  of  the  proteid  that 
makes  up  the  cell  substance.  Of  one  thing  we  have  satisfied  ourselves  at  least, 
and  that  is  that  no  preparation  from  the  tubercle  bacillus  should  be  used  in  the 
treatment  of  tuberculosis  until  the  poisonous  group  of  the  tuberculous  proteid 
and  other  proteids  in  the  culture-medium  be  removed.  This  is  too  powerful 
a  poison  to  be  injected  repeatedly  even  in  small  doses  into  the  animal  body. 

One  of  us  has  for  the  past  two  years  used  solutions  of  the  cell  residue  in 
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the  treatment  of  tuberculosis  in  man.  The  most  suitable  preparation  is  a  i 
per  cent,  solution  filtered  through  porcelain.  The  cell  residue  in  weighed 
quantity  is  placed  in  a  bottle  with  the  proper  volume  of  a  0.5  per  cent, 
solution  of  carbolic  acid,  and  the  bottle  is  carried  on  a  mechanical  shaker  for 
twenty-four  hours,  after  which  the  content  is  passed  through  a  porcelain  filter. 
Such  a  solution  will  keep  indefinitely.  I  have  used  this  solution  sufficiently 
to  justify  the  following  statements:  (i)  It  is  of  no  value  in  advanced  cases  of 
pulmonary  tuberculosis.  (2)  It  may  prove  harmful  even  in  initial  cases  if  the 
dose  be  too  large  or  if  small  doses  be  too  frequently  repeated.  (3)  When 
properly  used  in  initial  cases  or  in  localized  tuberculosis,  its  action  is  apparently 
prompt  and  specific.  (4)  When  given  to  an  individual  with  pulmonary  tuber- 
culosis, its  effect  upon  the  sputum  should  be  watched  and  should  guide  further 
treatment.  If  the  sputum  is  not  altered  after  the  first,  second,  or,  at  most,  the 
third,  injection  of  not  more  than  one  cubic  centimeter,  and  after  intervals  of  at 
least  ten  days,  it  is  not  likely  to  prove  of  service  and  may  be  harmful.  If  the 
sputum  show  numerous  phagocytes  containing  tubercle  bacilli,  the  injections 
should  be  continued  at  intervals  of  about  ten  days.  If  the  tubercle  bacilli 
wholly  disappear  from  the  sputum,  as  they  may,  the  injections  should  be  re- 
peated at  intervals  of  from  two  to  four  weeks  for  some  months.  I  wish  it 
clearly  understood  that  in  well-established  cases  of  pulmonary  tuberculosis  no 
benefit  from  this  treatment  can  be  expected.  I  believe  that  in  initial  cases  this 
preparation  is  preferable  to  any  form  of  tuberculin. 


FURTHER   NOTES    ON   THE   TECHNIQUE    OF   THE 
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By  Hugh  M.  Kjnghorn,  M.D.,  David  C.  Twichell,  M.D.,  and  Norman 

M.  Carter,  M.D. 

Saranac  Lake 


At  last  year's  meeting  (1906)  of  the  National  Association  for  the  Study  and 
Prevention  of  Tuberculosis  we  gave  in  detail  the  technique  of  the  tuberculo- 
opsonic  test  as  carried  out  by  ourselves,  with  certain  modifications  of  Professor 
Wright's  published  methods.  Since  that  time  our  technique  has  improved 
very  much.  This  is  largely  due  to  the  valuable  advice  given  us  by  Dr. 
George  W.  Ross,  and  we  wish  to  express  to  him  our  indebtedness  for  his  help. 
It  is  our  purpose  in  this  communication  to  give  the  technique  as  we  now  use  it, 
and  we  do  this  with  the  hope  that  it  may  help  other  investigators  in  this  particu- 
lar line  of  work. 

Method  of  Obtaining  Washed  Leucocytes. — ^Into  a  centrifugating  tube  of 
two  centimeters  in  diameter  or  a  Uttle  less  put  15  c.c.  of  a  i  per  cent,  sodium 
citrate  solution  in  0.86  per  cent,  sodium  chloride  and  allow  ten  to  fifteen 
"honest  drops"  of  blood  to  fall  into  it.  By  "honest  drops"  are  meant  those 
that  fall  or  drop  unaided  from  the  finger,  and  are  not  wiped  off  on  the  edge  of 
the  tube.  From  ten  to  fifteen  drops  are  sufficient  for  twenty  to  thirty  estima- 
tions. After  every  two  or  three  drops  the  tube  is  gently  inverted  several  times 
so  as  to  mix  the  blood  and  citrate  solution.  The  mixture  is  then  centrifugal- 
ized  till  the  blood  is  sedimented.  Only  a  moderate  rate  of  speed  should  be  used, 
as  otherwise  the  leucocytes  become  packed.  This  one  washing  is  all  that  is 
necessary.  The  supernatant  solution  is  then  pipetted  off  close  down  to  the 
"leucocytic  cream."  Another  pipette  with  rather  a  small  point  is  then  taken, 
and  with  negative  pressure  the  tip  is  introduced  just  to  the  surface  of  the  blood 
cream,  and  the  white  corpuscles  are  gently  drawn  into  the  tube.  The  second 
pipette  must  not  be  too  fine,  or  it  may  injure  the  leucocytes,  which  are  mixed 
by  drawing  them  up  and  down  into  the  throat  of  the  pipette  and  the  pipette  is 
then  sealed  about  |  of  an  inch  below  the  corpuscles. 

Preparation  of  the  Emulsion. — Two  methods  of  preparing  suitable  emul- 
sions have  been  used,  and  both  have  proved  very  satisfactory. 
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(i)  The  first,  which  is  practically  that  of  Professor  Wright,  consists  in 
taking  several  flasks  of  broth  cultures  of  tubercle  bacilli,  removing  the  bacilli  by 
filtering  the  broth  through  filter-paper,  then  taking  the  bacilli  and  washing  them 
first  with  water,  and  then  with  1.5  per  cent,  salt  solution.  The  bacilli  are  then 
put  into  several  small  flasks,  and  sterilized  at  100°  to  1 10°  C.  for  three  successive 
days.  To  prepare  the  emulsion  a  small  mass  of  bacilli  (about  the  size  of  buck- 
shot) is  put  into  a  mortar  and  ground  up  with  i  c.c.  of  1.5  per  cent.  NaCl 
solution.  First  one  or  two  drops  of  the  salt  solution  are  added,  and  the  bacilli 
are  rubbed  with  considerable  force  for  ten  minutes,  then  a  few  drops  are  slowly 
added  from  time  to  time  till  i  c.c.  of  the  salt  solution  is  thoroughly  mixed  with 
the  bacilli.  This  emulsion  is  then  transferred  to  a  small  centrifugating  tube 
and  whirled  at  high  speed  for  five  minutes  or  longer  to  throw  down  the  coarse 
clumps.  A  trial  test  is  then  made  with  a  normal  serum,  washed  corpuscles, 
and  emulsion.  Our  aim  is  to  have  one  or  two  bacilli  to  each  polymorpho- 
nuclear leucocyte.  If,  therefore,  in  the  trial  test  we  find  that  there  is  an  average 
of  four  tubercle  bacilli  to  each  polynuclear  leucocyte,  we  draw  off  one  part  from 
the  supernatant  fluid  and  dilute  it  with  two  parts  of  1.5  salt  solution.  This 
emulsion  can  be  used  for  a  number  of  days  if  kept  free  from  contamination. 
It  is,  therefore,  advisable  to  keep  it  well  plugged  and  in  the  cold.  Each  day  a 
sufl5cient  amount  is  drawn  from  the  undiluted  emulsion,  and  diluted  to  the  re- 
quired strength.  When  an  emulsion  is  made  in  this  way,  a  trial  test  should  be 
made,  whenever  the  emulsion  is  freshly  prepared.  On  subsequent  days,  when 
the  amount  of  dilution  is  known,  a  certain  amount  of  the  supernatant  fluid  is 
removed  and  mixed  with  the  known  amount  of  1.5  NaCl  solution,  and  the  emul- 
sion thus  prepared  is  used  for  the  test. 

(2)  The  second  method  is  that  of  Dr.  E.  R.  Baldwin,  and  we  now  use  this 
means  of  preparing  tubercle  emulsions  entirely  in  the  Saranac  Laboratory. 
A  quantity  of  washed  and  dried  tubercle  bacilli  from  broth  cultures  was  weighed 
and  then  moistened  with  distilled  water,  and  sterilized  in  the  autoclave  at  1 10° 
C.  for  fifteen  minutes.  Enough  water  to  make  a  muddy  mass  was  then  added, 
and  they  were  rolled  for  six  hours  in  a  porcelain  mill  with  porcelain  balls  to 
break  up  the  clumps.  They  were  then  removed  from  the  mill  by  washing  it  out 
with  distilled  water.  The  resulting  emulsion,  which  contained  4  grammes  of 
bacilli  in  115  c.c.  of  water,  was  preserved  by  the  addition  of  formalin  in  the 
proportion  i  to  1250  (phagocytosis  is  not  disturbed  by  this  amount  of  formalin). 
It  was  then  measiired  off  into  small  tubes,  which  contained  o.i  c.c.  each.  In 
utilizing  this  emulsion  the  contents  of  a  tube  are  thoroughly  mixed  with  2  c.c.  of 
a  sterile  1.5  per  cent.  NaCl  solution  and  centrifugalized  fifteen  minutes  with  a 
water  centrifuge.    We  find  that  emulsions  prepared  from  these  small  tubes  are 
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very  uniform,  A  trial  test  should  be  made  when  the  tubes  are  first  used.  When 
we  know  the  amount  of  dilution  which  is  required  to  have  one  or  two  tubercle 
bacilli  per  cell,  the  trial  test  is  not  necessary.  An  emulsion  may  frequently  be 
used  for  a  week.  For  instance,  with  the  capsules  we  are  at  present  using,  our 
daily  routine  is  to  draw  oflf  one  part  from  the  supernatant  fluid  near  the  top,  and 
mix  with  two  parts  of  1.5  per  cent,  sodium  chloride  solution  in  order  to  have 
one  tubercle  bacillus  per  cell.  We  can  use  this  supernatant  fluid  for  the  entire 
week,  and  each  time  add  to  one  part  of  it  two  parts  1.5  per  cent,  salt  solution. 
With  both  these  methods  clumps  are  very  infrequently  seen.  When  the  in- 
vestigator has  not  access  to  a  laboratory  where  tubercle  baciUi  are  grown,  he 
may  obtain  on  the  market  (P.  D.  &  Co.)  residue  from  the  manufacture  of  Koch's 
old  tuberculin.  With  this  residue  he  should  then  proceed  according  to  the 
first  method.    We  always  use  one  healthy  serum  (D.  C.  T.)  as  a  control  serum. 

Preparation  of  Slides  for  the  Reception  of  Blood  Films. — Ordinary  clean 
slides  are  taken  and  their  convex  surfaces  found  by  gently  rotating  the  slides  on 
a  smooth  even  surface.  The  convex  surface  of  the  sUde  is  then  rubbed  about 
ten  times  with  very  fine  emery  paper  (watchmakers'  " 00  "  emery  paper).  It  is 
not  necessary  to  run  the  slides  through  alkalies,  acid,  or  alcohol. 

Smears. — Expel  a  small  drop  of  the  incubated  blood  mixture  on  the  slide, 
and  with  another  glass  sUde  with  a  small  piece  of  the  comers  of  one  end  broken 
off  make  a  smooth  thin  smear  with  what  Professor  Wright  calls  a  South  America 
effect.  The  smear  should  be  placed  about  the  center  of  the  slide,  and  the  leu- 
cocytes are  found  at  the  end  and  sides  of  the  smear.  By  breaking  off  the  corners 
of  the  glass  slide  used  to  smear,  the  blood  is  prevented  from  spreading  to  the 
edges  of  the  sHde.  Count  at  the  ends  rather  than  at  the  sides  of  the  smear. 
It  is  advisable  to  use  the  low  power  to  find  the  location  of  the  white  cells,  and 
then  to  put  the  immersion  lens  on  this  spot. 

Method  of  Hardening  and  Staining  Slides. — When  the  smears  are  dry,  place 
them  in  saturated  perchloride  of  mercury  solution  for  one-half  minute  or 
longer,  or  else  harden  in  methyl  alcohol  for  several  minutes. 

We  have  found  that  the  most  suitable  method  of  staining  is  that  of  Professor 
Wright,  which  is  to  steam  the  smears  in  carbol-fuchsin,  and  let  them  stand  in 
this  solution  for  several  minutes,  then  wash,  then  place  in  2^  per  cent,  sul- 
phuric acid  solution  for  about  three  to  five  seconds,  then  wash,  then  place  in 
5  per  cent,  acetic  acid  for  three  to  five  seconds,  then  wash,  then  stain  with 
Professor  Wright's  stain  for  as  short  a  time  as  possible.  To  make  this  stain 
take  I  gramme  methylene  blue  and  rub  up  in  a  mortar  with  i^  to  i  c.c.  absolute 
alcohol  to  make  a  mud;  then  add  200  c.c.  of  water  which  contains  o.i  per  cent. 
NaOH;  filter.  A  few  seconds'  exposure  of  the  smear  to  this  stain  is  all  that  is 
necessary. 
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Number  0}  Cells  Necessary  to  Count. — While  it  is  true  that  the  bacilli  counted 
in  fifty  polynuclear  leucocytes  may  indicate  in  some  cases  the  correct  rela- 
tion between  a  normal  and  a  tuberculous  serum,  we  have  found  that,  to  be 
accurate,  it  is  necessary  to  count  at  least  one  hundred  cells,  as  we  are  informed 
is  the  custom  in  Wright's  laboratory  at  present.  Where  the  sums  of  the  two 
series  of  fifty  cells  are  considerably  apart,  we  count  another  fifty  cells,  or  150  in 
all,  and  take  an  average.     We  never  coimt  less  than  one  hundred  cells. 

The  following  tests  show  the  variations  between  50, 100, 150,  and  200  cells. 
In  this  experiment  four  tests  of  a  healthy  serum  were  made  to  test  the  accuracy 
of  our  work. 

TABLE  I 

Exp.  193.     iv-i-07.     T's  serum,  i  part. 

K's  washed  corpuscles,  i  part. 
Emulsion  tb.  corpuscles,  i  part. 
Incubated  twenty  minutes  at  37°  C. 

T.  (i)  ist,     50  cells  =    36  tbs.  =  0.72  tbs.  per  cell. 
2d,     so    "     =    50    "    =  1. 00    "      "      " 
3d,     so    "     =    39    "    =0.78    "      "      " 
4th,    so     "     =    46    "     =  0.92    "      "      " 
ist,  100  cells  =    86  tbs.  =  0.86  tbs.  per  cell. 
2d,    100     "     =    85    "    =  0.85    "      "      " 
ist,  150  cells  =  125  tbs.  =  0.83  tbs.  per  cell, 
ist,  200  cells  =  171  tbs.  =  0.85  tbs.  per  cell. 
Taking  this  as  normal,  its  opsonic  index  =  i . 

T.  (2)  ist,     so  cells  =    4S  tbs.  =  0.90  tbs.  per  cell. 
2d,     50    "     =    35    "    =0.70    "      "      " 
3d,     so    "     =    42    "    =0.84    "      "      " 
4th,    so     "     =    38    "    =0.76    "      "      " 
ist,  100  cells  •=    80  tbs.  =  0.80  tbs.  per  cell. 
2d,    100    "     =    80    "    -  0.80    "      "      " 
ist,  150  cells  =  122  tbs.  =  0.81  tbs.  per  cell, 
ist,  200  cells  =  160  tbs.  =  0.80  tbs.  per  cell. 
Opsonic  index  against  T.  (i)  =  0.94 

T.  (3)  ist,     so  cells  =    40  tbs.  =  0.80  tbs.  per  cell. 
2d,     50    "     =    51    "    =  1.02.  "      "      " 
3d,     so    "     =    43    "    =  0.86    "      "      " 
4th,    so     "     =    48    "    =  0.96    "      "      " 
ist,  100  cells  =    91  tbs.  =  0.91  tbs.  per  cell. 
2d,    100    "     =    91    "    =  0.91    "      "      " 

ist,  ISO  cells  =  134  tbs.  =  0.89  tbs.  per  cell. 

ist,  2CO  cells  =  182  tbs.  =  0.91  tbs.  per  cell. 
Opsonic  index  against  T.  (i)  =  1.07 

T.  (4)  ist,     so  cells  =    40  tbs.  =  0.80  tbs.  per  cell. 
2d,     so    "     =    40    "    =  0.80    "      "      " 
3d,     so    "     =    47    "    =0.94    "      "      " 
4th,    so    "     =    45    "    =0.90    "      "      " 
ist,  100  cells  =    80  tbs.  =0.80  tbs.  per  cell. 
2d,    100    "     =    92    "    =  0.92    "      "      " 
ist,  ISO  cells  =  127  tbs.  =  0.84  tbs.  per  cell. 
ist,  200  cells  =  172  tbs.  =  0.86  tbs.  per  cell. 
Opsonic  index  against  T.  (i)  =  i.oi 
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Infliience  of  the  Strength  of  the  Emulsion  on  Phagocytosis. — We  first  used  an 
emulsion  of  the  strength  of  a  little  less  than  one  bacillus  to  the  cell,  and  made 
four  tests  against  a  healthy  serum.  The  usual  procedure  in  the  test  was  em- 
ployed. 

TABLE  II 
Phagocytic  Index  Opsonic  Index 

T.  (i) 0.85  i.oo  this  was  taken  as  normal. 

T.  (2) 0.80  0.94 

T.  C3) 0-91  I-07 

T.  (4) 0.86  i.oi 

This  emulsion  was  then  diluted  one-half  with  1.5  NaCl  and  tested  with  the 
same  serum  and  washed  corpuscles. 

TABLE  III 

Phagocytic  Index  Opsonic  Index 

T.  (i) 0.59  1.00  this  was  taken  as  normal. 

T.  (2) o.ss  0.93 

T.  (3) 0.43  0.72 

T.  (4) 0.4S  0.76 

T.  (S) O.S9  1.00 

T.  (6) 0.49  0.83 

It  is  thus  seen  that  the  average  phagocytic  index  of  the  first  series  is  0.85, 
and  of  the  second,  0.51.  Allowing  for  a  "probable  error"  which  might  occur, 
due  to  some  slight  inaccuracy  in  diluting  the  emulsion,  we  see  that  in  this  ex- 
periment the  phagocytic  index  varied  in  almost  direct  proportion  to  the  degree 
of  dilution.  This  was  also  found  in  Simon's  laboratory  by  Dr.  Ernest  A.  Knorr. 
Influence  of  the  Number  of  Washed  Leucocytes  on  Phagocytosis. — To  test 
this  we  diluted  the  corpuscles  used  for  the  tests  in  Table  II  one-half  with  citrate 
solution. 

TABLE  IV 
Phagocytic  Index  Opsonic  Index 

T.  (i) 1. 12  1.00  this  was  taken  as  normal. 

T.  (2) 0.96  0.85 

T.(3) 0.89  0.79 

T.  (4) 0.81  0.72 

This  gave  an  average  phagocytic  index  of  0.94.  Table  II  gave  an  average 
phagocytic  index  of  0.85.  It  is  thus  seen  that  in  this  experiment  the  number 
of  leucocytes  does  not  materially  influence  phagocytosis.  The  accuracy  of  the 
tuberculo-opsonic  test,  however,  is  lessened  by  having  too  few  leucocytes  and 
too  thin  an  emulsion. 

Accuracy  of  the  Tuberculo-opsonic  Test. — To  test  the  accuracy  of  our  work  a 
healthy  serum  was  taken  and  six  tests  made  with  it  against  the  same  emulsion 


H.  M.  KINGHORN,  M.D.,  D.  C.  TWICHELL,  M.D.,  N.  M.  CARTER,  M.D.  249 

and  corpuscles.     In  this  test  the  conditions  as  regards  thickness  of  emulsion  and 
numbers  of  leucocytes  were  suitable. 

TABLE  V 

Phagocytic  Index  Opsonic  Index 

T.  (i) 0.72  i.oo  this  was  taken  as  normal. 

T.  (2) 0.77  1.06 

T.  (3) 0.67  0.93 

T.  (4) 0.71  0.98 

T.  (5) 0.76  1.05 

T.  (6) 0.76  1.05 

The  difference  between  the  highest  and  lowest  opsonic  index  is  13  per  cent. 

TABLE  VI 
In  another  similar  test  the  following  was  the  result: 

Phagocytic  Index  Opsonic  Index 

T.  (i) 0.55  1.00  this  was  taken  as  normal. 

T.  (2) 0.57  1.03 

T.  (3) 0.61  1. 10 

T.  (4) 0.56  i.oi 

T.  (5) 0.54  0.98 

The  difference  between  the  highest  and  lowest  opsonic  index  is  12  per  cent. 


CONCLUSIONS 

1.  The  tuberculo-opsonic  test  is  probably  one  of  but  fair  accuracy.  While 
several  control  tests  of  one  serum  may  be  almost  the  same,  one  or  more  of  the 
tests  is  very  apt  to  be  considerably  too  high  or  too  low,  and  we,  therefore,  allow 
for  a  "  probable  error"  of  from  15  to  20  per  cent. 

2.  In  our  own  judgment,  based  on  a  large  number  of  counts,  we  think  that 
at  least  one  hundred  polymorphonuclear  leucocytes  should  be  counted,  and 
that  any  less  number  than  this  may  not  give  an  accurate  estimation. 

3.  Under  favorable  conditions  the  time  required  to  make,  say,  five  opsonic 
tests  is  about  one  and  one-half  hours,  not  estimating  the  time  necessary  to 
count  these. 


HOMOLOGOUS    BACTERIA   AS  A  VACCINE   IN 
TUBERCULOSIS 

PRELIMINARY  REPORT 
By  Albert  H.  Allen,  M.D. 

Saranac  Lake 


The  object  of  this  investigation  was  to  obtain  from  sputum  a  standardized 
vaccine  for  tuberculosis.  The  product  is  called  tubercle  vaccine,  since  it  re- 
sembles closely  an  emulsion  of  a  tubercle. 


PREPARATION  OF  SPUTUM 

1.  Fresh  sputum  was  carefully  washed  through  six  normal  salt  solutions. 

2.  The  sputum  was  then  thoroughly  homogenized  with  an  ordinary  egg- 
beater  for  ten  to  fifteen  minutes. 

3.  It  was  then  attempted  to  separate  the  tubercle  bacilli  from  the  pus-cells. 
Centrifugalizing,  the  whirling  table,  forced  and  simple  filtering  through  many 
varieties  of  filter-papers,  through  various  cloths,  sand,  wool,  cotton,  glass-wool, 
were  tried,  with  rather  poor  success.  Thirteen  layers  of  thin,  closely  woven 
cloth  with  "threads  drawn"  and  with  the  "drawn  threads"  parallel  were  used 
in  the  hope  that  the  rods  would  pass  more  easily  than  the  spherical  cells  through 
a  filter  with  merely  long  narrow  meshes.  This  made  too  coarse  a  filter.  A 
fine  sponge  was  allowed  to  take  up  the  homogenized  sputum.  Specimens 
from  the  upper  surface  of  the  sponge  showed  no  separation  of  the  tubercle 
bacilli  and  leucocytes.  With  a  rubber  bulb  on  a  glass  tube  bubbles  of  sputum 
were  blown  and  specimens  taken  of  the  thin  delicate  wall  of  the  bubbles,  but 
the  cells  and  tubercle  bacilli  were  still  present  in  the  same  proportions.  The 
least  unsatisfactory  method  was  to  collect  the  foam  after  homogenizing.  This 
foam  seemed  to  be  freer  of  cells  and  at  the  same  time  richer  in  tubercle  bacilli. 
Foam  was  liquefied  quickly  by  placing  it  under  an  exhaust  pump. 

4.  Emulsion  from  3  was  concentrated  by  centrifugalizing. 

5.  Standardization. — This  emulsion  was  now  standardized  by  a  modifica- 

250 


ALBERT  H.   ALLEN,   M.D.  251 

tion  of  A.  E,  Wright's  method.  We  are  unable  to  stain  the  tubercle  bacilli 
without  partially  destroying  the  red  cells.  So  the  smears  were  made,  and  four 
square  areas  (about  0.5  cm.  square)  were  marked  off  with  blue  pencil,  and 
before  staining,  the  red  cells  in  ten  fields  in  each  square  were  counted.  Then 
the  smears  were  stained  for  tubercle  bacilli  (Gabbett's  method)  and  the  tuber- 
cle bacilli  in  ten  fields  in  each  of  the  squares  counted.  This  method  would 
seem  almost  as  accurate  as  Wright's  method  with  other  bacteria.  The  most 
concentrated  vaccine  we  have  made  so  far  counted  175,000,000  tubercle  bacilli 
per  cubic  centimeter.  To  standardize  for  secondary  organisms  Wright's 
method  was  used,  but  these  bacteria  were  few. 

There  seemed  to  be  no  way  of  comparing  the  vaccine  with  any  of  the  tuber- 
culins. Several  emulsions  of  tubercle  bacilli  that  were  being  used  for  inocu- 
lation in  experiments  upon  animals  in  the  Saranac  Laboratory  showed  counts 
smaller  than  175,000,000. 

6.  Sterilization. — The  emulsion  was  sterilized  by  heating  on  two  successive 
days  for  two  hours  at  60°  C,  and  one-fourth  of  one  per  cent,  lysol  was  added 
for  preservation. 

7.  Filtration. — In  order  to  preserve  the  toxines  and  ferments  present  from 
heat,  a  portion  of  the  emulsion  before  sterilization  was  passed  through  a  Berke- 
feld  filter.  It  would  seem  hard  to  standardize  this  filtrate,  which  may  be  an 
important  adjuvant  to  the  vaccine.  This  filtrate  is  either  to  be  added  to  the 
vaccine  or  injected  separately  at  the  same  time. 

PRELIMINARY  TESTS 

1.  To  test  the  sterilization,  on  March  i6th,  one  healthy  guinea-pig  was 
injected  with  i  c.c.  of  the  175,000,000  emulsion  that  had  been  heated  two  hours 
at  60°  C.  one  day.  Another  healthy  guinea-pig  (half  grown)  received  0.5  c.c. 
of  this  emulsion,  heated  thus  on  two  successive  days.  After  six  weeks  the 
autopsies  showed  in  the  first  guinea-pig  tubercle  lesions,  in  second  guinea- 
pig  none. 

2.  The  injection  of  unaltered  tubercle  bacilli  in  considerable  numbers  into 
tuberculous  animals  produces  ulcers  at  site  of  injection.  To  test  this  point 
with  tubercle  vaccine,  two  supposedly  tuberculous  pigs  were  inoculated.  No 
ulcers  resulted,  but  autopsies  at  the  end  of  six  weeks  showed  no  lesions  except 
caseous  glands  near  the  site  of  injection  in  the  guinea-pig  receiving  the  vaccine 
heated  only  once, 

3.  The  influence  of  opsonification  on  the  immunizing  power  of  bacteria  is 
still  an  unsettled  question.    To  see  if  the  tubercle  bacilli  in  tubercle  vaccine 
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were  opsonified,  tubercle  vaccines,  sterilized  and  unsterilized,  were  added  to 
washed  leucocytes,  appropriate  controls  being  made.  No  phagocytosis  re- 
sulted. After  adding  serum,  phagocytosis  did  occur.  Only  two  such  tests 
have  been  made  so  far. 

We  propose  to  study  the  action  of  the  vaccine  by  various  experiments  upon 
animals.  Dr.  Trudeau  has  suggested  that  since  one  of  its  main  advantages 
lies  in  its  being  homologous,  animal  tests  will  not  be  entirely  fair.  He  sug- 
gested, further,  that  the  homologous  feature  could  be  approximated  by  in- 
fecting the  animals  to  be  treated  with  the  unsterilized  vaccine  to  be  used. 


HISTORICAL 

In  1638  an  English  professor.  Dr.  Robert  Fludd,  advised  sputum  injections 
as  a  cure  for  phthisis.  Ten  or  fifteen  years  ago  two  homeopaths.  Dr.  Jaeger 
and  Dr.  Burnett,  an  Englishman,  began  to  use  sputum  inoculations.  Burnett 
called  his  vaccine  " Bacillinum, "  and  thus  describes  its  preparation:  "Take 
a  portion  of  the  lung  of  an  individual  who  has  died  of  genuine  bacillary  tuber- 
culosis pulmonum,  choosing  a  good-sized  portion  from  the  parietes  of  a  cavity 
and  its  circumjacent  tissue,  as  herein  will  be  found  everything  pertaining  to 
the  tuberculous  process — bacilli,  debris,  ptomaines,  and  tubercles  in  all  stages 
(such  was  practically  the  origin  of  the  matrix  of  my  Bacillinum)  and  prepared 
by  trituration  in  spirit.  In  this  way  nothing  is  lost."  Bacillinum  has  had 
some  place  in  homeopathic  treatment  ever  since.  The  homeopathic  prepara- 
tions, because  of  their  probable  lack  of  standardization  and  because  of  their 
infinitesimal  dilutions,  can  be  ignored.  In  recent  years  some  American  phy- 
sician has  advocated  sputum  inoculations. 

Theoretical  Advantages  of  Tubercle  Vaccine. — Tubercle  vaccine  contains 
the  constituents  of  the  sputum.  The  bacteria  are  homologous  and  non-culti- 
vated, and  include  probably  representatives  of  all  the  bacteria  concerned  in  the 
individual's  lung  lesions. 

As  to  the  chemistry,  we  learn  from  Hammarsten,  von  Jaksch,  and  others 
that  tuberculous  sputum  contains  mucin,  saliva,  albumoses,  peptones,  glyco- 
gen, fats,  ferments,  inorganic  matter:  a  great  complexity,  but  this  may  be  said 
of  B.  F.,  O.  T.,  and  other  tuberculins. 

Escherich  found  ferment  in  all  sputa  from  extensive  destruction  of  lung 
tissue.  The  r61e  of  this  ferment  in  producing  cavities  and  haemoptysis  may 
be  important.  Flexner  and  Noguchi  showed  that  cobra  venom  injected  pro- 
duced a  cytolytic  effect  on  the  endothelium  of  capillaries,  and  thus  allowed 
hemorrhage.    An  anticytolysin  which  prevented  the  destruction  of  the  endo- 
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thelium  was  produced  by  treating  animals  with  the  venom.  If  the  ferment 
in  sputum  is  important,  sputum  inoculations  should  evoke  an  antiferment 
that  should  aid  in  the  body's  defense.  Naturally,  there  is  some  toxine  in  the 
sputum  due  to  disintegrated  baciUi,  etc. 

HOMOLOGOUS  BACTERIA 

A.  E.  Wright's  success  with  his  various  vaccines  seems  to  depend  largely 
on  the  bacteria  being  homologous. 

If  into  a  lupus  patient  there  are  injected  tubercle  bacilli  from  an  outside 
source,  there  arises  no  lesion.  If  the  patient's  own  tubercle  bacilli  are  injected, 
a  lesion  occurs.  Deutsch  demonstrated  that  a  syphilitic  cannot  be  reinfected 
from  without,  but  can  be  reinfected  from  his  own  lesion.  "The  excitant  of 
lues  appears  to  have  acquired  an  immunity  against  the  defensive  mechanism 
of  the  body  which  is  difficult  to  overcome"  (Loewenstein). 

This  vaccine  avoids  the  great  variety  of  tubercle  bacilli  and  is  restricted 
to  the  particular  tubercle  bacilli  the  body  is  fighting.  Loewenstein  thought 
that  leucocytes  acted  differently  toward  tubercle  bacilli  of  varied  sources — 
avian,  etc.  Dembinski  found  in  pigeons  that  phagocytes  are  not  so  capable 
against  avian  as  they  are  against  human  tubercle  bacilli.  Loewenstein  found 
that  leucocytes  freshly  voided  from  a  tuberculous  bladder  englobed  strange,  but 
not  homologous,  tubercle  baciUi.  After  treating  this  case  with  B.  E.  for  eight 
months,  these  leucocytes  did  englobe  the  homologous  tubercle  bacilH,  and 
marked  phagocytosis  was  present  in  the  urine.  This  occurrence  was  simul- 
taneous with  marked  improvement  clinically.  This  bladder  case  and  the 
above  facts  concerning  lupus  and  syphilis  argue  eloquently  that  bacteria 
growing  in  the  body  acquire  a  capacity  to  withstand  the  bactericidal  powers 
of  the  body.  That  is,  homologous  bacteria  differ  in  some  way  from  " strange" 
bacteria.  It  would,  therefore,  seem  wise  to  vaccinate  with  the  exact  bacterium 
which  is  causing  the  disease.  The  above  bladder  case  was  treated  with  non- 
homologous bacteria  and  improved,  but  this  does  not  preclude  the  idea  that 
homologous  bacteria  would  have  been  far  more  effective. 

Bier's  treatment,  besides  giving  fresh  blood  to  the  old  focus,  causes  old 
toxines  to  be  flushed  out  into  the  circulation,  as  seen  in  the  temperature  which 
Bier's  treatment  produces.  Tubercle  vaccine  would  be,  like  this,  an  auto- 
vaccination. 

NON-CULTIVATED  BACTERIA 
Are  cultivated  bacteria  different  from  those  growing  in  the  body?    Welch 
believed  that  bacteria  growing  in  the  body  produce  their  own  antibodies  to 
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oppose  the  complements,  amboceptors,  etc.,  of  the  organism.  Bail's  aggressin 
theory  considers  the  defensive  power  of  the  bacteria  against  the  bactericidal 
powers  of  the  organism.  Bail  established  that  t)^hoid  bacteria  grown  in  the 
peritoneal  exudate  of  guinea-pigs  warded  off  agglutination  even  by  strong  sera. 

Loewenstein  found  that  the  tubercle  bacilli  from  the  urine  in  his  bladder 
case  before  tuberculin  treatment  resisted  phagocytosis  by  the  urine  leucocytes. 
After  cultivation  for  two  generations  these  bacilli  lost  this  resisting  power,  and 
acted  like  non-homologous  tubercle  bacilli. 

Theobald  Smith  believed  that  "  tubercle  bacilli  as  they  come  directly  from 
some  discharging  focus  are  provided  with  some  protecting,  more  or  less  inert 
substance  as  an  envelope. " 

The  persistent  efforts  by  many  investigators  to  prepare  a  culture-medium 
closely  simulating  body  conditions  show  the  wide  belief  that  cultivated  bacilli 
differ  from  non-cultivated.  Liver,  lung,  brain,  egg,  media  plus  blood,  media 
plus  immune  sera,  etc.,  have  been  tried. 

Denys  and  Leclef  found  that  streptococci  were  killed  if  planted  in  a  serous 
exudate  rich  in  leucocytes.  If,  however,  the  streptococci  are  injected  intra- 
peritoneally,  the  extracellular  cocci  do  grow  in  the  peritoneum.  Thus  exudate 
is  bactericidal  in  vitro  but  not  in  vivo. 

The  two  striking  examples  of  active  immunity  (smallpox  and  rabies)  are 
obtained  by  injecting  products  immediately  from  the  animal.  Metchnikoff 
says:  "The  vegetable  micro-organisms  frequently  manifest  most  character- 
istic phenomena  of  acclimatisation. "  He  acclimated  one  of  the  lowest  plants 
to  an  arsenical  solution  which  at  first  was  deadly.  Sawtchenko  found  that 
anthrax  bacilli  could  be  accustomed  to  live  in  rat  serum,  although  at  first  this 
serum  was  bactericidal.  Danysz  observed  that  the  anthrax  bacilli  defend 
themselves  by  a  thin  sheath  of  mucus.  Metchnikoff  observed  tubercle  bacilli 
in  giant-cells  with  a  series  of  sheaths  which  he  believed  the  tubercle  bacilli 
manufactured  for  protection.  So  micro-organisms  acquire  characteristics 
dependent  upon  their  media.  Thus  is  emphasized  the  advantage  of  not  using 
bacteria  that  have  grown  on  artificial  media,  when  the  patient  is  fighting  an  old 
enemy  that  has  learned  to  meet  all  the  body's  attacks. 


PUS-CELLS    ^ 

The  pus-cells  in  tubercle  vaccine  are  probably  not  without  value.  Peter 
Patterson  treated  local  and  lung  tuberculosis  with  the  caseous  matter  from 
tuberculous  abscesses.  He  believed  the  substances  inimical  to  tubercle  bacilli 
were  in  the  solids.     Others  have  done  this  work  on  animals. 
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The  leucocjrtes  in  the  tubercle  vaccine  disintegrate  by  the  fourth  or  fifth 
day,  even  although  the  vaccine  is  kept  in  the  ice-box.  If  the  disintegrated  leu- 
cocytes are  incapable  of  provoking  the  formation  of  a  leucocytolysin,  my  at- 
tempts to  separate  the  pus-cells  from  the  vaccine  were  probably  unnecessary. 


MIXED  INFECTION 

Tubercle  vaccine  is  at  times  a  double  bacterio-vaccine.  The  secondary 
organisms,  when  present,  can  be  presumed  to  'come  from  the  lungs  on  account 
of  the  washing.  Thus  the  patient  is  treated  with  the  peculiar  organisms  which 
are  causing  the  lesions,  and  these  organisms  are  unaltered  except  by  moderate 
heat. 

I  wish  to  express  my  sincere  thanks  to  Mr.  Nathan  Straus,  of  New  York, 
through  whose  generosity  this  research  was  made  possible;  to  Doctors  Tru- 
deau,  Baldwin,  and  Brown  for  their  great  helpfulness  in  this  work,  and  to  Mr. 
E.  J.  Farren,  my  laboratory  assistant,  for  his  intelligent  and  energetic  aid. 
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DISCUSSION  ON  PAPERS  BY  DRS.  VAUGHAN,  WHEELER, 
KINGHORN,  TWICHELL,  CARTER,  AND  ALLEN 

Dr.  M.  J.  Rosenau,  Washington :  I  should  like  to  ask  Dr.  Vaughan  a  ques- 
tion or  two ;  but  first  I  should  like  to  felicitate  him  upon  the  results  of  his  experi- 
mental researches  along  the  lines  he  has  so  persistently  pursued.  Dr.  Vaughan 
has  mentioned  this  morning  some  of  the  work  touching  upon  the  question  of 
anaphylaxis.  I  am  sorry  that  I  cannot  enter  upon  a  discussion  of  this  question, 
because  a  paper  representing  oiu-  year's  work  on  this  subject  will  be  presented 
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at  the  meeting  of  the  American  Association  of  Pathologists  and  Bacteriologists 
tomorrow  by  my  colleague,  Dr.  Anderson,  and  to  anticipate  what  we  will  have 
to  say  then  would  not  be  fair  to  the  Association.  What  I  wish  to  ask  Dr. 
Vaughan  is  the  question  of  tuberculin :  whether  tuberculin  is  present  in  one  or 
all  of  the  five  split  products  that  he  has  used. 

Dr.  William  H.  Park,  New  York :  I  have  but  httle  to  say.  I  agree  with 
Dr.  Kinghorn  in  practically  all  that  he  has  said.  We  all  have  been  working 
along  these  lines,  one  year  and  a  half  at  Saranac,  and  for  six  months  and  a  half 
I  have  been  working,  and  we  have  come  closely  to  a  general  opinion  that  in 
the  average  we  can  get  accurate  results,  but  that  we  never  know  when  we  are 
going  to  get  inaccurate  results;  from  10  per  cent,  to  15  per  cent,  of  errors  are 
possible. 

Last  week  I  had  a  letter  from  Dr.  Wright.  He  wrote  me  in  regard  to  my 
pessimistic  attitude  on  the  subject  of  occasional  inaccuracies,  and  thought 
that  there  might  be  some  Httle  error  in  technique.  He  said  that  all  of  us  did 
get  a  wild  count.  He  said  that  in  order  to  get  the  normal,  he  adopted  this 
method:  he  first  took  a  supposedly  normal  person,  and  then  three  or  four 
cases,  then  and  another  normal,  and  usually  he  took  about  five  normals.  If 
any  one  of  the  supposed  normals  showed  any  marked  differences,  it  was  ruled 
out;  that  was  an  abnormal  case.  In  that  way  he  did  get  a  somewhat  accurate 
measure.  This  brought  up  the  point  that  there  was  apt  to  be  some  inaccura- 
cies. 

Personally  we  have  been  using  glycerine-agar  for  the  tubercle  bacilli; 
the  development  seems  shorter.  A  new  emulsion  is  made  every  one  or  two 
months.    The  emulsion  Dr.  Baldwin  sent  us  runs  along  well. 

I  should  like  to  ask  Dr.  Vaughan  a  question.  He  did  not  bring  up  any- 
thing on  the  point  whether  the  animals  receiving  these  large  doses  were  after- 
ward immune.  He  did  say  that  they  were  more  susceptible  because  they 
received  such  excessive  and  frequent  doses.  But  I  should  like  to  know  whether 
they  were  afterward  more  immune. 

I  think  Dr.  Allen's  paper  is  very  interesting,  but  his  paper  contained  so 
much  that  there  remains  but  little  to  speak  of.  He  spoke  of  cowpox  and  small- 
pox as  being  the  same  in  one  strain,  the  tuberculosis  developing  being  different. 
This  shows  the  tendency  to  grasp  at  all  possible  things  to  bring  out  a  point, 
rather  than  thinking  of  the  possible  differences. 

Dr.  E.  R.  Baldwin,  Saranac  Lake :  There  is  one  point  in  Dr.  Vaughan's 
statements  to  which  I  would  take  exception:  namely,  that  the  use  of  the 
poisonous  part  of  the  tubercle  bacilli  is  unjustified.  We  know  that  the  hyper- 
susceptibility  to  the  poisonous  part  of  the  tubercle  bacillus  can  be  overcome. 
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Hypersusceptibility  is  a  phenomenon  upon  which.  Dr.  Rosenau  has  done 
much  interesting  work,  and  this  question  has  much  to  do  with  immunity  in 
tuberculosis.  As  a  matter  of  clinical  observation  and  as  a  matter  of  experi- 
mental work,  we  do  know  that  animals  inoculated  with  non-virulent  bacilli  or 
their  products  may  overcome  hypersusceptibility  to  these  products  in  the 
com-se  of  time,  provided  they  are  not  overdosed  in  the  beginning.  It  does  not 
appeal  to  me  that  after  excluding  the  toxic  part  of  the  tubercle  bacillus  the  non- 
poisonous  part  could  be  used  as  a  possible  therapeutic  measure  with  any 
success.  I  am  not  in  favor  of  the  wide-spread  use  of  tuberculins,  or  without 
the  limitations  he  has  given  us,  certainly  not  in  persons  overwhelmed  with 
tubercle  bacilli  by  multiple  lesions,  or  who  have  already  suffered  from  toxaemia 
so  much  that  they  will  not  respond  to  any  vaccination. 

Dr.  G.  B.  Webb,  Colorado  Springs :  I  agree  with  what  Dr.  Park  has 
stated.  It  is  necessary  to  have  more  than  one  control.  I  recently  took  twelve 
healthy  men  in  Colorado  and  made  some  observations.  All  but  two  had  the 
same  index.  I  tried  to  find  out  why  these  two  varied.  I  found  that  one  had 
been  dissipating  and  had  a  low  index;  the  other  evidently  had  a  generally 
lowered  vitahty.  The  twelve  men  were  sent  to  Pike's  Peak,  a  distance  of 
about  twelve  miles,  and  only  this  latter  one  failed  to  get  there.  When  about 
half  a  mile  from  the  top  he  wanted  to  lie  down  in  the  snow  and  die.  He  had 
to  be  carried,  and  developed  frost-bitten  feet.  This  lowered  vitality  is  per- 
haps a  fact  that  should  be  taken  into  consideration  in  making  comparisons. 

In  regard  to  the  corpuscles,  it  sometimes  happens  that  the  corpuscles  break 
up.  This  is  due  to  fatigue.  Captain  Douglas  would  rarely  use  corpuscles 
except  from  a  man  fresh  to  the  laboratory.  Fatigue  influences  the  opsonic 
index  very  much. 

Counting  is  an  important  point.  It  is  best  to  count  in  rows  of  ten,  and 
should  each  ten  not  add  to  about  the  same  amount,  the  chances  are  your 
technique  is  inaccurate,  and  the  slides  should  be  thrown  out. 

Dr.  Rufus  I.  Cole,  Baltimore  :  I  should  like  to  ask  what  rule  is  employed 
by  Dr.  Kinghorn  in  counting  fragments  of  bacilH.  With  the  emulsions  com- 
monly employed,  this  is  a  considerable  source  of  error.  Another  point  to 
which  I  should  like  to  draw  attention  is  that  when  very  thin  emulsions  are  em- 
ployed the  variation  in  counts,  whether  with  normal  or  pathological  sera,  is 
reduced  to  a  minimum.  This  is  also  true  if  a  preserving  solution,  which  may 
quickly  stop  phagocytosis,  is  employed.  We  have  found  that  traces  of  carbolic 
acid  added  to  the  emulsion  stop  phagocytosis  within  three  or  four  minutes, 
and  that  in  such  cases  all  counts  tend  to  be  about  the  same.  I  should  like  to 
ask  Dr.  Kinghorn  if  he  thinks  the  amounts  of  formalin  employed  by  him 
17 
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might  not  have  a  similar  effect.  Our  studies  have  led  us  to  think  that  in  order 
to  draw  conclusions  as  to  the  accuracy  of  the  method  it  is  important  that  not 
only  should  the  counts  with  normal  sera  accurately  correspond,  but  that  the 
variations  obtained  with  pathological  sera  should  be  constant  in  several  con- 
trols. We  must  be  sure  that  the  variation  above  and  below  the  normal  Hmits, 
which  by  some  are  placed  at  1.2  and  0.8,  are  not  merely  so-called  "wild 
counts,"  but  indicate  true  variations  in  opsonic  content. 

Dr.  V.  C.  Vaughan,  Ann  Arbor:  In  answer  to  the  question  of  Dr. 
Rosenau,  I  will  state  that  neither  one  of  my  split  products  corresponds  to 
tuberculin,  as  I  understand  it.  I  take  it  for  granted  that  I  have  split  tuber- 
culin into  its  haptophore  and  its  toxophore  groups,  so  that  neither  one  of  my 
products  represents  tuberculin.  In  other  words,  I  suppose  that  I  have  ab- 
stracted from  tubercuhn  its  poisonous  constituents,  and  I  hope  that  I  have 
retained  its  curative  constituents. 

In  answer  to  Dr.  Park's  question  as  to  protection,  I  will  state  that  I  have 
not  made  sufficient  experiments  as  yet  to  justify  me  in  formulating  any  con- 
clusions. 

In  answer  to  Dr.  Baldwin,  I  may  say  that,  so  far  as  my  experimental  work 
goes,  the  condition  of  hypersusceptibihty  is  not  induced  for  poisonous,  but  is 
induced  for  the  non-poisonous,  part  of  the  proteid  molecule.  This  certainly 
is  true  with  egg-white,  and  with  the  bacterial  proteids  obtained  from  the  colon 
and  typhoid  proteids. 

Dr.  H.  M.  Kinghom,  Saranac  Lake :  As  regards  the  fragmented 
bacilli,  we  have  not  had  much  trouble  with  them.  If  there  is  a  small  frag- 
ment present,  we  do  not  count  it.  If  there  is  any  doubt  at  all  about  its  being 
a  bacillus,  we  do  not  count  it. 

With  regard  to  the  use  of  formalin.  Dr.  Baldwin  found  that  a  i  :  1250  pro- 
portion did  not  influence  the  phagocytosis;  so  that  amount  of  formalin  was 
added  to  the  emulsion. 

In  counting,  one  observer  always  counts  the  test  and  always  counts  the 
control.  We  do  not  have  one  observer  count  the  test  and  another  observer 
the  control.  Each  observer  has  his  own  rules  for  counting.  By  following 
this  method  we  have  but  little  difficulty. 

Our  method  of  coimting  is  by  series  of  tens,  till  two  series  of  fifties  are 
coimted.  If  these  two  series  of  fifties  contain  approximately  the  same  number 
of  tubercle  bacilli,  we  do  not  count  more  cells.  One  hundred  cells  are  always 
counted. 

Dr.  M.  P.  Ravenel,  Philadelphia :  It  has  been  stated  that  Wright  uses 
homologous  bacteria.     There  are  two  particular  treatments  against  tubercu- 
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losis  and  staphylococcus  infection,  and  Wright  does  not  use  homologous 
bacteria,  but  the  staphylococcus  aureus.  He  uses  for  tuberculosis  the  "T-R" 
preparation  made  in  Germany.  He  does  use  homologous  bacteria  in  only 
two  infections.     In  this  respect  Dr.  Allen  is  wrong. 

Dr.  Nathaniel  B.  Potter,  New  York:  Dr.  Wright  expressly  told  me 
that  if  the  staphylococcus  cases  did  not  do  well  with  a  stock  staphylococcus 
vaccine,  he  shifted  to  a  homologous  vaccine. 

Dr.  G.  B.  Webb,  Colorado  Springs :  Equal  portions  of  the  staphylo- 
coccus aureus,  albus,  and  citreus  constitute  Dr.  Wright's  stock  vaccine. 

Dr.  E.  R.  Baldwin,  Saranac  Lake :  Wright  himself  called  attention 
to  the  use  of  the  homologous  vaccine. 
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By  W.  B.  Stanton,  M.D. 
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The  existence  of  a  minus  or  negative  intrathoracic  pressure  was  first  noted 
by  Carson  in  1819.  The  subject  was  later  discussed  by  Bonders/  who  estab- 
lished the  figures  for  this  pressure  and  gave  the  variations  in  pressure  occurring 
with  inspiration  and  expiration.  Hutchinson,  Heynsius,^  Perle,  and  others 
have  made  investigations  along  this  line,  so  that  the  existence  of  a  negative 
intrapleural  pressure  may  be  considered  as  proved.  This  negative  pressure 
is  due  to  the  fact  that  the  lungs  are  constantly  distended,  and  the  elastic  fibers 
of  the  lungs  are  constantly  striving  to  regain  a  condition  of  non-tension.  Hence 
the  amount  of  intrapleural  pressure  under  normal  conditions  would  show  the 
amount  of  the  elastic  tension  of  the  lung.  This  distention  of  the  lung  and  its 
tendency  to  become  smaller  are  well  shown  by  the  collapse  of  the  lungs  when 
the  chest  is  opened,  either  during  life  or  after  death.  It  is  because  of  this  con- 
dition of  a  negative  intrapleural  pressure  that  a  pneumothorax  occurs  when 
the  lung  ruptures  or  the  chest  is  perforated  from  without. 

Despite  the  many  publications  upon  the  subject,  only  one  reference  could 
be  found  which  attempted  to  explain  the  origin  of  the  intrapleural  negative 
pressure.  Landois^  states  that  "until  birth  the  airless  lungs  lie  collapsed  (ate- 
lectatic) in  the  chest  cavity,  and  fill  it  so  that  pneumothorax  is  not  produced  if 
the  thorax  be  opened  in  a  dead  foetus.  Even  in  children  who  have  lived  for 
eight  days  and  have  breathed  normally  the  lungs  do  not  collapse  when  the 
pleural  cavity  is  open,  but  remain  in  contact  with  the  chest-wall.  It  is  only 
after  further  growth  that  the  thorax  becomes  so  large  that  the  lungs  must  ex- 
pand under  elastic  tension ;  only  then  will  opening  of  the  thorax  cause  the  lungs 
to  retract  into  a  smaller  volume."    This  explanation  seems  to  be  in  accord 

^  "  Physiologic  des  Menschen,"  Leipzig,  1859. 
^  Archiv  }.  d.  gesammte  Physiologic,  1882,  vol.  xxix,  p.  265. 
'  "  Text-book  of  Hiiman  Physiology,"  Blakiston,  1904. 
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with  the  anatomical  and  physical  conditions  present.  The  theory  of  West 
that  the  layers  of  pleura  are  held  together  by  cohesion  as  are  two  panes  of  wet 
glass  does  not  seem  tenable. 

There  are  several  methods  by  which  the  intrapleural  pressure  can  be  stud- 
ied. Thus  Bonders,  Hutchinson,  Perle,  and  others  connected  a  manometer 
with  a  trachea  of  the  cadaver  and  measured  the  pressure  produced  by  opening 
the  chest  cavity.  This  pressure  was,  of  course,  positive,  and  showed  the  elas- 
tic tension  of  the  lungs.  Likewise  it  was  a  measvire  of  the  negative  pressure 
within  the  plevu-a.  The  pressure  thus  found  is  supposed  to  represent  the  pres- 
sure that  obtains  at  the  end  of  quiet  expiration.  Bonders  believed  that,  besides 
the  elastic  tension,  which  is  measurable  after  death,  there  existed  during  life 
a  condition  of  pulmonary  tone  which  made  the  lung  tension  and,  accordingly, 
the  negative  pleural  pressure  greater.  To  prove  this  he  fastened  a  tube  con- 
nected with  a  manometer  in  the  trachea  of  a  healthy  animal  and  killed  it  by 
suffocation.  As  soon  as  the  manometer  was  at  zero  the  chest  was  opened 
and  the  pressure  from  the  lung  contraction  noted.  The  manometer  was  left 
attached,  and  after  a  short  interval  of  time  it  was  noted  that  the  pressvu"e  had 
diminished  one-fourth.  This  loss  in  pressure  Bonders  thought  to  be  due  to  the 
disappearance  of  the  pulmonary  tone.  In  eleven  cadavers  examined  by  him 
he  found  a  pressure  varying  between  30  and  70  mm.  of  water.  As  the  lungs 
in  all  these  cases  showed  more  or  less  disease.  Bonders  assumed  that  the 
normal  lung  would  show  a  greater  pressure.  He  estimated  that  the  normal 
lung  at  the  end  of  expiration  would  show  a  pressvire,  due  to  elastic  tension 
alone,  of  80  mm.  of  water.  To  this  must  be  added  one-fourth  or  20  mm. 
water  due  to  pulmonary  tone.  Thus  according  to  Bonders'  estimate  the  nor- 
mal healthy  lung  in  life  would  show  a  tension  of  100  mm.  water,  or  7^  mm. 
Hg,  at  the  end  of  quiet  expiration.  Quiet  inspiration  increases  this  tension 
to  9  mm,  Hg,  and  forced  inspiration  probably  to  30  mm.  Hg.  While  these 
figures  of  Bonders  are  quoted  in  all  text-books,  it  will  be  noted  that  they  are 
not  based  upon  experimentation.  This  method  was  carried  out  by  Perle,^  who 
estimated  the  pressure  in  one  hundred  cadavers. 

Adamkiowicz  and  Jacobson^  attempted  to  measure  the  intrathoracic  pres- 
smre  by  inserting  a  cannula  into  the  pericardium,  while  Heger  and  Spehl'  made 
a  pericardial  fistula  through  which  they  studied  the  pressure  of  rabbits.  Luci- 
ani  and  Rosenthal*  estimated  the  pressure  by  means  of  a  sound  inserted  in  the 

*  Archiv  }.  klin.  Med.,  1869,  vol.  vi,  p.  i. 

^  Centralhlatt  f.  d.  med.  Wissensch.,  1873,  p.  483. 
'  Arch,  de  biologie,  1881,  p.  153. 

*  Archiv  f.  Physiologic,  von  du  Bois-Reymond,  1880. 
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esophagus.  D'Arsonval  in  1877  ^^^  Fredericq  in  1882  measured  the  pressure 
by  inserting  a  hollow  needle  into  the  pleural  cavity.  The  majority  of  these 
experiments  were  done  on  animals.  Because  of  the  disturbed  respiratory 
rate  from  the  attachment  of  the  apparatus  the  results  on  living  animals  were 
found  to  be  untrustworthy.  Therefore,  even  the  figures  given  on  animals 
are  not  those  present  during  life.  In  the  human  being  during  life  puncture 
of  the  interspaces  is  the  only  possible  way  to  learn  the  intrathoracic  pressure, 
and  because  of  that  this  method  was  adopted  in  the  present  series. 

The  observations  here  reported  were  made  upon  patients  dying  at  the  Henry 
Phipps  Institute  as  a  part  of  a  study  of  the  pleiura  and  its  behavior  in  tubercu- 
losis. The  method  employed  consisted  in  the  insertion  of  a  hollow  needle 
which  was  connected  with  a  mercury  manometer  into  each  of  the  first  five  inter- 
spaces. This  was  done  before  the  body  had  been  touched  by  the  pathologist. 
All  examinations  were  made  within  twelve  hours  after  death ;  one  or  two  while 
the  body  was  yet  warm.  When  the  pressure  was  negative,  the  needle  was 
pushed  still  further  into  the  chest  to  find,  if  possible,  the  pressure  conditions 
within  the  lungs.  The  punctures  were  made  anteriorly  along  the  anterior 
axillary  margin.  The  skin  was  pulled  as  far  as  possible  to  one  side  and  the 
puncture  made  through  the  tense  tissue.  The  return  of  these  tissues  to  a 
natural  position  acted  as  a  valve  to  prevent  ingress  of  air  after  the  needle  was 
removed. 

The  results  here  given  will  have  to  stand  by  themselves,  as  it  has  been  im- 
possible to  find  a  record  of  a  similar  investigation.  Besides  the  results  of  the 
pressvure  study,  it  has  seemed  advisable  to  give  also  a  tabulated  list  of  certain 
deformities,  such  as  spinal  curvature  and  displacement  of  the  heart,  also  the 
symptoms  of  pain  and  dyspnoea. 

The  total  number  of  cases  examined  was  23.  Of  these,  17  were  males 
and  6  females.  As  to  age,  there  were  2  between  fifteen  and  twenty;  5  be- 
tween twenty  and  thirty;  8  between  thirty  and  forty;  7  between  forty  and 
sixty;  and  i  of  sixty-three. 

Pain  in  the  chest  was  present  in  14;  absent  in  7 ;  not  noted  in  2.  Dyspnoea 
was  present  in  18;  absent  in  4;  not  noted  in  i.  Spinal  curvature  was  present 
in  7;  absent  in  14;  not  noted  in  2.  The  apex-beat  of  the  heart  was  outside 
the  midclavicular  line  in  none;  in  the  midclavicular  line  in  13 ;  inside  the  mid- 
clavicular line  in  8 ;  not  noted  in  2.  Retraction  of  the  left  chest  anteriorly  was 
present  in  9;  absent  in  11 ;  not  noted  in  3.  Retraction  of  the  right  chest  an- 
teriorly was  present  in  8 ;  absent  in  13 ;  not  noted  in  2. 

The  frequency  with  which  depression  is  found  above  and  below  the  clav- 
icles is  too  well  known  to  require  comment.    It  was  likely  that  it  was  present 
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in  every  case.  Our  former  history  records  this  fact  under  the  heading  of 
"difference  in  depression  above  clavicles."  This  was  greater  on  the  right  in 
10;  on  the  left  in  i ;  equal  in  10;  not  noted  in  2. 

The  conditions  found  at  autopsy  are  of  special  interest.  The  two  important 
things  in  the  present  study  were  the  height  of  the  diaphragm  and  the  extent  and 
distribution  of  the  pleural  adhesions.  In  a  later  communication  the  condition 
of  the  lung  will  be  dealt  with.  The  diaphragm  was  found  at  fourth  rib  once 
on  the  left;  at  the  fourth  interspace  4  times  on  the  right  and  4  times  on  the 
left;  at  the  fifth  rib  9  times  on  the  right  and  7  times  on  the  left;  at  the  fifth 
interspace  8  times  on  the  right  and  7  times  on  the  left;  at  the  sixth  rib  none  on 
the  right  and  twice  on  the  left;  at  the  sixth  interspace  once  on  the  right  and 
once  on  the  left;  at  the  seventh  rib  once  on  the  left.  In  one  case  the  pleura 
was  adherent  to  the  diaphragm  on  the  right  side  and  the  level  was  not  obtain- 
able. It  will  be  noted  that  in  the  greater  majority  of  cases  the  diaphragm  was 
found  between  the  fourth  and  fifth  interspaces.  This  was  the  condition  in  all 
instances  on  the  right  side  except  one — a  case  of  pneumothorax.  On  the  left 
side  in  18  cases  the  diaphragm  was  between  the  fourth  and  fifth  interspaces. 
In  the  two  left-sided  pneumothoraces  and  one  right-sided  pneumothorax  it  was 
below.     In  one  instance  it  was  found  at  the  fourth  rib  on  the  left. 

The  number  and  distribution  of  the  pleural  adhesions  were  as  follows : 

The  left  lung  showed  adhesions  of  greater  or  less  extent  over  the  upper  lobe 
in  every  instance.  The  left  lower  lobe  was  more  or  less  adherent  in  8  cases; 
free  in  15  cases.  Over  the  right  lung  the  upper  lobe  showed  more  or  less  ad- 
hesion in  21  cases;  free  in  2  cases.  Right  middle  lobe  adherent  in  11;  free  in 
12.     Right  lower  lobe  adherent  in  10;  free  in  13. 

In  this  series  the  upper  lobes  of  both  sides  showed  pleural  adhesions  to  be 
practically  constant,  while  in  more  than  half  of  the  cases  the  lower  lobe  was 
free. 

The  result  of  the  puncture  of  the  interspaces  was  as  follows:  On  the  right 
side  the  first  interspace  gave  a  minus  pressure  in  8;  a  plus  pressure  in  3 ;  a  zero 
pressure  in  11  out  of  22  cases.  Second  space  gave  a  minus  pressure  in  10;  a 
plus  pressure  in  2;  a  zero  pressure  in  11.  The  third  space  gave  a  minus  pres- 
sure in  14;  a  plus  presssure  in  2;  a  zero  pressure  in  7.  The  fourth  space  gave 
a  minus  pressure  in  14;  a  plus  pressure  in  3;  a  zero  pressure  in  6.  The  fifth 
space  gave  a  minus  pressure  in  18;  a  plus  pressure  in  3;  a  zero  pressure  in  2. 

It  will  be  noted  that,  as  we  go  down  the  chest,  the  number  of  cases  showing 
minus  pressure  steadily  increases,  while  we  have  already  seen  that  the  number 
of  adhesions  decreases.  The  same  conditions  were  generally  present  on  the 
left  side,  where  the  results  were  as  follows:  The  first  space  showed  a  minus 
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pressure  in  7;  a  plus  pressure  in  3;  a  zero  pressure  in  13.  The  second  space 
showed  a  minus  pressure  in  7 ;  a  plus  pressure  in  2 ;  a  zero  pressure  in  14.  The 
third  space  showed  a  minus  pressure  in  9 ;  a  plus  pressure  in  3 ;  a  zero  pressure 
in  II.  The  fourth  space  showed  a  minus  pressure  in  13;  a  plus  pressure  in 
2;  a  zero  pressure  in  8.  The  fifth  space  showed  a  minus  pressure  in  18;  a 
plus  pressure  in  i ;  a  zero  pressure  in  3. 

The  majority  of  cases  with  obliterated  pleura  showed  a  zero  pressure 
when  the  puncture  was  made  through  the  adhesion.  In  a  few  instances  a 
minus  pressure  was  obtained.  This  apparent  discrepancy  was,  in  all  proba- 
bility, due  to  a  difference  in  the  character  of  the  adhesions.  An  obliterated 
pleura  may  be  a  complete  adhesion  of  the  two  layers  throughout,  or  it  may  be 
an  adhesion  consisting  of  a  multitude  of  attachments  which  show  like  a  net- 
work when  an  attempt  is  made  to  separate  the  layers.  The  interstices  between 
this  network  are  of  varying  size,  and  if  the  needle  chances  to  enter  one,  the  elas- 
tic contraction  of  the  lung  will  produce  a  negative  pressure. 

The  cases  showing  a  positive  or  plus  pressure  require  special  mention.  In 
all,  there  were  eight  cases  which  showed  a  plus  pressure  in  one  or  more  inter- 
spaces. 

Case  No.  4021  was  an  acute  right-sided  pneumothorax.  This  gave  a  positive 
pressure  of  6  mm.  Hg,  except  in  the  second  interspace,  where  it  was  zero.  The  pressure  ob- 
tained upon  the  left  was  peculiar.  On  tapping  the  first  space  there  was  found  a  pressure  of 
minus  2  mm.,  which  changed  to  plus  3  mm.  when  the  needle  was  pushed  further  inward. 
In  the  second  space  the  first  pressure  was  minus  3  mm.,  changing  to  minus  i  mm.  In  the 
third  space  the  pressure  was  minus  2,  changing  to  plus  4  mm.  Below  this  the  pressure 
was  zero.  At  autopsy  there  was  found  a  right-sided  pneumothorax.  The  pleural  cavity 
contained  only  a  very  small  amount  of  fluid.  The  lung  was  collapsed.  A  band  of  ad- 
hesion was  found  in  the  second  interspace,  where  the  zero  pressure  had  been  found.  On 
the  left  side  the  pleura  was  adherent  as  far  down  as  the  fifth  rib. 

Case  No.  4272  was  an  acute  left-sided  pneumothorax.  There  was  a  positive  pressure 
of  10  mm.  throughout  the  left  side.  On  the  right  side  the  pressure  was  zero  in  the  first 
interspace;  minus  8  mm.  to  minus  3  mm.  in  the  second;  minus  8  mm.  to  minus  3  mm.  in 
the  third;  minus  8  mm.  to  zero  in  the  fourth;  minus  6  mm.  to  zero  in  the  fifth.  No  ad- 
hesions were  present  on  the  right  side.  The  upper  and  middle  lobes  showed  cedema,  anthra- 
cosis,  and  a  few  scattered  tubercles.  The  lower  lobe  showed,  in  addition,  a  large  area  of 
tuberculous  bronchopneumonia  at  its  apex.  There  was  1000  c.c.  of  clear  fluid  in  the  left 
chest.  In  this  connection  it  may  be  well  to  mention  case  No.  4620,  with  left-sided  pneumo- 
thorax of  longer  duration. 

The  diaphragm  was  pushed  down  to  the  seventh  rib  on  the  left.  A  minus  pressure  of 
4  mm.  was  found  in  the  first  space,  and  minus  2  mm.  in  the  four  lower  spaces.  On  the 
right  side  the  pressure  was  zero  in  the  four  upper  spaces,  and  minus  6  mm.  to  zero  in  the 
fifth  interspace;   minus  3  mm.  to  zero  in  the  sixth  interspace. 

Only  one  case  was  found  with  positive  pressure  throughout  both  sides  of  the  chest. 

This  was  case  No.  3948.  He  had  reached  a  condition  of  quiescence  when  he  suddenly 
died  of  hemorrhage.  The  pressure  on  the  right  side  was  found  to  be  plus  4  mm.  in  the  four 
upper  interspaces  and  plus  5  mm.  in  the  fifth  interspace.  On  the  left  the  pressure  was  plus 
4  mm.  in  the  first  space;  zero  in  the  second;  plus  8  mm.  in  the  third,  plus  8  mm.  in  the 
fourth  ;  minus  12  mm.  in  the  fifth  interspace,  which  quickly  changed  to  plus  2  mm.  as  the 
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needle  was  pushed  further  in.  At  autopsy  there  was  found  a  clot  in  the  trachea  with 
marked  acute  emphysema.  Adhesions  were  present  on  the  right  side  only  over  the  apex. 
The  left  side  was  completely  adherent  except  at  the  point  where  the  minus  pressure  was 
found  in  the  fifth  interspace. 

Case  No.  5025  showed  a  positive  pressure  in  the  first  and  fourth  interspaces  on  the  right 
side.  Elsewhere,  both  right  and  left,  a  minus  pressure  was  found.  As  the  abdomen  seemed 
unusually  distended,  the  punctures  were  repeated  after  the  abdomen  was  opened  and  a 
zero  pressure  was  found  instead  of  the  plus  pressure.  At  autopsy  the  pleura  was  found  to 
be  obliterated  on  the  right,  while  the  left  was  free  except  for  a  small  adhesion  at  the  apex 
posteriorly. 

Case  No.  4x97  showed  a  plus  pressure  of  4  mm.  in  the  first  interspace  on  the  left.  In  the 
second,  third,  and  fourth  interspaces  the  pressure  was  zero.  In  the  fifth  interspace  it  was 
minus  9  mm.  On  the  right  side  the  pressure  was  zero  in  the  first  and  second  interspaces; 
minus  6  mm.  in  the  third;  minus  8  mm.  in  the  fourth.  In  the  fifth  space  the  pressure  was 
zero  and  flmd  was  obtained. 

Case  No.  4243,  who  died  of  acute  pneumonia,  showed  on  the  right  side  a  plus  pressure 
of  2  mm.  in  the  second  interspace;  zero  in  the  third  and  fourth  spaces;  plus  3  mm.  in  the 
fifth  space.  On  the  left  there  was  minus  7  mm.  in  the  second  interspace  and  zero  in  the 
interspaces  below.  At  autopsy  the  right  lung  was  free  of  adhesions  while  the  left  was  ad- 
herent to  the  fourth  interspace.  The  left  lung  was  consolidated  practically  throughout, 
while  the  right  was  congested  with  areas  of  bronchopneumonia.  Clinically  it  was  difficult 
to  distinguish  this  case  from  one  of  pneumothorax  because  of  the  hyperresonance  and 
marked  subjective  symptoms. 

The  behavior  of  the  minus  pressures  is  interesting  when  compared  with 
the  figures  given  as  normal  by  Bonders.  As  akeady  stated,  this  author  fixed 
the  normal  minus  pressure  at  7^  mm.  Hg  at  the  end  of  quiet  inspiration  in  the 
living  individual.  After  death  he  thought  it  diminished  one-fourth,  due  to 
the  loss  of  pulmonary  tone  or  to  about  6  mm.  In  this  series  of  23  cases  a  minus 
pressure  of  8  mm.  or  more  was  found  in  one  or  more  parts  of  the  chest  in  19 
cases.  It  was  found  to  be  minus  16  mm.  or  more  in  8  cases.  The  greatest 
negative  pressure  found  was  in  case  No.  3119,  amounting  to  minus  24  mm. 
From  this  it  would  seem  that  if  the  figures  given  by  Bonders  are  correct,  the 
intrapleural  tension  may  be  greatly  increased  locally  or  generally  in  pulmo- 
nary tuberculosis. 

From  these  twenty-three  cases  certain  preliminary  deductions  are  justi- 
fiable. 

1.  In  cases  dying  of  tuberculosis  pleural  adhesions  of  greater  or  less  extent 
are  practically  constant  over  the  upper  lobe.  The  lower  lobes  are  free  in  about 
one-half  the  cases. 

2.  The  intrapleural  pressure  may  vary  in  the  different  interspaces  of  the 
same  chest.  This  variation  is  most  often  due  to  pleural  adhesions  which  ob- 
literate the  pleural  cavity  at  the  point  of  tapping;  less  often  to  lung  condition. 

3.  The  intrapleural  pressure  varies  widely  in  different  subjects — from 
minus  24  mm.  in  case  No.  3119,  to  plus  10  mm.  in  case  No.  4272. 
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4.  The  intrapleural  pressure  may  be  negative  or  minus,  while  the  pulmon- 
ary pressure  is  positive  or  plus  (Case  No.  3948). 

5.  The  minus  intrapleural  pressures  found  in  tuberculous  subjects  are 
much  increased  when  compared  with  text-book  standards. 

6.  Zero  pressures  are  found  in  one-half  the  cases  in  the  first  two  interspaces. 

DISCUSSION  ON  DR.  STANTON'S  PAPER 

Dr.  Lawrence  F.  Flick,  Philadelphia :  This  paper  is  so  technical  that 
it  is  very  difficult  for  most  of  us  to  discuss  it.  It  is  along  new  lines,  but  it 
deals  with  a  subject  in  the  study  of  tuberculosis  which  is  of  the  greatest  impor- 
tance— a  subject  which  has  been  too  much  ignored  in  the  past.  In  the  Second 
Annual  Report  of  the  Phipps  Institute  we  tabulated  the  condition  of  the  pleura 
in  the  cases  which  came  to  autopsy  with  tuberculosis,  and  these  tables  were  a 
great  revelation  to  me.  They  opened  my  eyes  anew  to  the  study  of  the 
pleura  in  tuberculosis.  We  found  that  there  was  perhaps  less  healthy  tissue 
left  in  the  pleura  than  in  any  organ  in  the  body,  or  any  tissue  of  the  body,  at 
the  time  of  death  from  tuberculosis.  In  other  words,  when  a  case  of  tubercu- 
losis has  reached  its  normal  termination  in  death,  the  pleura  has  stood  the 
brunt  of  the  battle  to  a  greater  degree  than  any  tissue  in  the  body.  This  was 
a  revelation  to  me.  We  do  not  understand  the  part  which  the  pleura  plays  in 
health  and  disease  and  are  not  prepared  to  measure  the  value  of  a  study  of  the 
pleura  in  the  treatment  of  tuberculosis.  Even  from  a  mechanical  point  of 
view,  the  damage  which  must  come  to  the  pleura  in  its  physiological  action  by 
reason  of  disease  means  a  great  deal  in  a  patient's  chances  of  recovery.  More- 
over, I  am  inclined  to  think,  and  I  believe  recent  investigations  will  bear  me 
out,  that  the  top  of  the  pleura  is  often  the  primary  seat  of  tuberculosis.  In 
this  connection  the  experiments  of  Calmette,  published  only  recently,  are  ex- 
tremely interesting.  He  found  in  studying  day  by  day  the  development  of 
tuberculosis  in  animals  which  had  been  implanted  that  the  earliest  lesion  was 
in  the  top  of  the  visceral  pleura. 

Dr.  Stanton's  paper  is  of  great  interest  to  us  because  it  is  along  new  lines. 
I  trust  that  he  will  pursue  his  investigations  still  further.  This  subject  opens 
up  practically  a  new  field  which  is  of  the  greatest  value. 

Dr.  Lawrason  Brown,  Saranac  Lake :  I  should  like  to  ask  Dr.  Stanton 
if  he  noticed  in  any  pneumothorax  cases  any  displacement  of  the  heart  from 
compression,  I  had  a  case  where,  by  watching  the  heart  hour  by  hour,  I 
could  note  a  displacement  to  the  right.  The  pulse  became  weaker  during 
this  time.     Upon  inserting  a  needle  with  a  sterilized  tube  attached  which  was 
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in  turn  inserted  into  sterilized  water,  a  great  deal  of  air  came  out.  The  pres- 
sure was  so  great  that  the  heart  was  displaced  to  the  right  of  the  sternum. 
I  should  like  to  know  if  Dr.  Stanton  has  made  any  observations  on  this. 

Dr.  W.  B.  Stanton,  Philadelphia :  I  have  seen  a  large  number  of  such 
cases,  and  have  records  of  some  thirty  cases  of  pneumothorax  with  displace- 
ment of  the  heart.  This  displacement  is  present  in  nearly  every  case.  Rarely 
it  may  be  absent  or  the  amount  of  displacement  be  less  than  would  be  expected 
from  the  extent  of  effusion.  One  case  in  particular — right-sided,  pulsating 
pyopneumothorax — showed  a  very  slight  displacement  of  the  heart  to  the 
left.  At  autopsy  the  pleura  was  found  to  be  adherent  at  the  apex  above  and 
to  the  diaphragm  below  and  to  the  pericardium.  The  lung  was  flattened  out 
along  the  mediastinum,  forming  a  rigid  bridge  which  prevented  the  displace- 
ment of  the  heart  to  the  left.  In  a  recent  case  of  left-sided  pneumothorax 
the  displacement  to  the  right  was  very  well  marked.  With  progress  of  the 
disease  fluid  accumulated  until  tapping  was  necessary.  A  drainage-tube 
was  inserted  and  stitched  in  place.  By  this  means  portions  of  the  fluid  could 
be  removed  from  time  to  time.  As  the  fluid  was  removed  the  passage  of  the 
heart  back  to  its  normal  position  on  the  left  was  easily  noted. 

Dr.  Leonard  "Weber,  New  York :  In  regard  to  the  importance  of  the 
pleura  as  a  focus  of  primary  infection  in  tuberculosis,  what  has  been  said  is 
not  tenable,  I  believe.  Fifteen  or  more  years  ago  Leeming,  of  New  York, 
wrote  much  on  this  subject;  he  also  believed  that  the  pulmonary  pleura  was 
the  focus  of  primary  infection  in  tuberculosis.  It  cannot  well  be  so.  There 
are  various  roads  along  which  tuberculosis  bacilli  establish  themselves  in  the 
lungs.  It  is  possible  that  the  infection  of  the  lungs  may  take  place  through 
the  blood,  as  some  believe.  We  know  that  it  can  take  place,  and  often  does 
take  place,  through  the  lymph-channels.  It  may  establish  itself  in  the  way 
of  a  hyperplasia  of  a  tuberculous  nature  in  the  bronchial  and  other  lymph- 
glands,  and  remain  stationary  there  for  a  while.  It  frequently  results  from  the 
inhalation  of  the  tubercle  bacilli,  and  this  cannot  be  denied,  and  the  bacilli 
reaching  the  bronchioli  start  the  pulmonary  disease  in  that  way.  But  from 
all  the  post-mortems  that  I  have  witnessed,  and  have  made  myself,  I  am  con- 
vinced, as  I  have  always  been,  that  the  infection  of  the  pleura  with  tuberculo- 
sis is  secondary  in  a  very  large  proportion  of  the  cases.  I  do  not  mean  to 
deny  that  we  may  not  have  primary  tuberculosis  of  the  pleura;  we  do  see  it, 
but  the  average  case  of  tuberculosis  of  the  pleura  is  secondary  to  a  tuberculosis 
of  the  lungs. 


DISSEMINATED  FOCAL  NECROSES  DUE  TO  TUBER- 
CLE BACILLI.  (TUBERCULOSIS  WITHOUT  TU- 
BERCLE FORMATION.)    A  PRELIMINARY  REPORT 

By  Aldred  Scott  Warthin,  Ph.D.,  M.D. 

Ann  Arbor 


While  it  is  indeed  true  that  in  the  great  majority  of  cases  the  result  of  an 
infection  of  the  tissues  with  tubercle  bacilli  is  the  production  of  a  tubercle, 
such  tubercle  formation  cannot  be  regarded  as  the  primary  lesion  produced 
by  the  infective  agent,  but  is  a  secondary  reaction  to  a  primary  injury  of  the 
tissue-cells.  Baumgarten's  view  that  tubercle  bacilli  cause  primarily  a  cell- 
proliferation  cannot  be  maintained  pathologically,  although  it  finds  wide-spread 
acceptance  at  the  present  time,  and  has  obscured  to  a  great  extent  the  real 
significance  of  the  tuberculous  process.  It  is  in  direct  opposition  to  funda- 
mental pathological  principles,  and  contrary  to  what  is  constantly  being  ob- 
served by  pathologists  in  their  study  of  the  actual  tuberculous  process  in  the 
human  body  and  in  experimental  animals. 

The  production  in  animals  of  disseminated  focal  necroses  containing  tuber- 
cle bacilli,  as  the  result  of  the  injection  of  tubercle  bacilli  directly  into  the  circu- 
lation, is  well-known  to  every  laboratory  worker.  The  contention  of  Kockel 
and  others  that  such  necroses  are  purely  ischajmic  is  not  in  accord  with  the 
actual  conditions  present.  Orth's  work  upon  caseous  pneumonia  showed  that 
in  this  condition  there  is  a  coagulation  necrosis  without  the  formation  of  tuber- 
cles. LeCount,  in  1897,  drew  attention  to  the  occurrence  of  focal  necroses 
containing  tubercle  bacilli,  and  advanced  the  view  that  "  the  primary  effect 
may  be,  at  least  in  exceptional  instances,  one  of  necrosis  combined  with  exuda- 
tion and  resulting  fibrin  formation;  in  other  words,  a  coagulation  necrosis." 
The  studies  of  placental  tuberculosis,  particularly  the  recent  one  by  the  writer, 
show  clearly  that  the  primary  lesion  caused  by  the  tubercle  bacillus  in  the 
chorion  and  decidua  is  necrotic  and  not  proliferative.  In  the  latter  tissue 
tubercles  are  never  formed,  the  decidual  cells  being  incapable  of  proliferation, 
and  decidual  tuberculosis  consists  solely  of  necrosis  and  secondary  thrombosis 
without  the  formation  of  epithelioid  or  giant  cells. 
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It  is  not  at  all  unusual  to  find  in  cases  of  acute  miliary  tuberculosis  very 
early  lesions  consisting  of  minute  foci  of  necrosis  containing  tubercle  bacilli, 
without  any  surrounding  proliferation.  Likewise,  in  cases  of  chronic  pulmon- 
ary tuberculosis  I  have  on  several  occasions  seen  the  same  tuberculous  focal 
necroses  in  spleen  and  liver  as  described  by  LeCount.  But,  to  my  knowledge, 
there  does  not  occur  in  the  literature  any  description  of  a  case  in  which  dissem- 
inated focal  necroses  due  to  tubercle  bacilli  were  present  throughout  the  body 
without  tubercle  formation.  The  two  cases  I  am  about  to  describe  are,  there- 
fore, unique,  both  in  ofifering  striking  illustrations  of  the  view  that  the  primary 
lesion  of  tuberculosis  is  essentially  degenerative  and  not  proliferative,  and  in 
presenting  a  new  clinical  aspect  of  tuberculosis. 

Case  I.  (History  furnished  by  Dr.  F.  S.  Bourns,  formerly  of  Atlanta,  Ga.,  from 
whom  the  autopsy  material  was  obtained.) 

Male,  aged  forty -five,  commercial  traveler.  Had  had  "kidney  trouble"  some  years 
before.  Present  illness  began  suddenly  with  severe  chill,  followed  by  high  fever  (105°  to 
106°),  continuous,  without  any  remissions  and  not  yielding  to  any  treatment.  Patient 
became  markedly  jaundiced,  developed  a  hacking  cough,  profuse  sweating,  and  symptoms 
of  severe  intoxication.  To  the  southern  physicians  who  saw  the  case  the  entire  clinical 
picture  suggested  yellow  fever.  The  patient  died  in  the  fourth  week  and  an  autopsy  was 
made.  No  positive  diagnosis  was  made  before  death  or  from  the  gross  appearances  at  the 
autopsy.  Throughout  the  liver,  spleen,  and  kidneys  innumerable  small  yellowish  spots 
were  found.  They  were  regarded  as  fatty  areas.  No  naked-eye  changes  were  seen  in  the 
lungs  and  other  organs.  The  autopsy  material  was  given  to  Dr.  Bourns  for  examination. 
The  fine  yellow  spots  were  found  by  him  to  be  focal  necroses.  Not  being  able  to  deter- 
mine their  nature,  he  sent  the  material  to  me  for  an  opinion. 

The  material  received  consisted  of  numerous  pieces  of  spleen,  liver,  and  kidneys. 
In  these,  but  particularly  in  the  spleen,  there  were  visible  to  the  naked  eye  numerous  yel- 
lovdsh  areas  varying  in  size  from  a  pin-head  to  a  large  cherry.  They  resembled  areas  of 
caseation-necrosis,  but  differed  from  tubercles  in  having  no  peripheral  zone  of  grayish 
color,  and  presented  no  evidence  of  encapsulation.  In  the  spleen  these  areas  were  so 
numerous  as  to  give  the  organ  a  marbled  appearance.  They  were  smaller  and  less  distinct 
in  the  liver  and  kidneys. 

Microscopically  these  yellow  areas  presented  the  appearance  of  a  necrosis.  About 
the  necrotic  foci  there  was  no  evidence  of  a  reaction.  Cellular  infiltration  was  wholly 
absent,  as  was  also  cellular  proliferation.  No  epithelioid  or  giant  cells  were  found.  The 
periphery  of  the  necrotic  foci  consisted  of  an  intermediate- zone  of  necrobiotic  tissue  separat- 
ing the  dead  tissue  from  the  living.  The  diffuse  chromatin  present  in  many  of  the  areas 
gave  to  the  latter  a  bluish  stain.  On  staining  for  tubercle  bacilli  in  the  usual  way  with 
carbol-fuchsin,  these  necrotic  foci  were  found  to  contain  tubercle  bacilli  in  great  numbers. 
In  some  cases  they  were  so  numerous  as  to  give  the  area  a  red  color  visible  to  the  naked  eye. 
Each  necrotic  focus  appeared  to  be  the  site  of  a  large  colony  of  tubercle  bacilli.  No  branch- 
ing or  ray  forms  were  seen,  and  the  morphological  and  staining  characteristics  were  in  all 
respects  identical  with  those  of  the  tubercle  bacillus.  No  other  micro-organisms  were 
found  in  the  foci  or  in  the  tissues.  Staining  with  Weigert's  fibrin  method  showed  the  pres- 
ence of  a  fibrinous  exudate  in  many  of  the  foci.  There  were  no  evidences  of  liquefaction 
or  suppuration.  The  parenchymatous  cells  of  Uver  and  kidneys  showed  more  or  less 
advanced  cloudy  swelling  and  fatty  degeneration.  Icterus  and  chronic  passive  congestion 
constituted  the  remaining  pathological  changes. 

A  pathological  diagnosis  of  "disseminated  focal  necroses  due  to  tubercle  bacilli"  was 
given.  Although  no  primary  tuberculous  lesion  was  found  in  the  body  at  the  autopsy, 
such  a  lesion  must  have  existed  and  may  easily  have  been  overlooked.     It  is  most  probable 
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that  this  lesion  existed  in  the  lungs  or  bronchial  glands,  rupture  taking  place  into  a  pulmon- 
ary vein.  The  failure  of  the  tissues  to  react  by  the  formation  of  tubercles  may  be  ex- 
plained as  the  result  of  a  lowered  resistance  caused  by  the  severe  intoxication  and  the  over- 
whelming of  the  body's  powers  of  defense  by  the  entrance,  in  large  numbers,  into  the  blood- 
stream of  very  virulent  bacilli. 

Case  II.     (CUnical  notes  furnished  by  Drs.  Dudley  and  Dock.) 
Mrs.  A.  L.  D.,  aged  sixty -six,  bom  in  Nova  Scotia;  has  lived  on  farm  most  of  life  and 
out-of-doors  a  great  deal. 

Family  history  negative  as  to  ascendants;  father  and  mother  and  several  brothers  and 
sisters  died  at  advanced  age.  One  daughter  died  one  year  before  date  from  tuberculosis 
of  the  lungs.  Seven  other  children  are  alive  and  well;  one  died  in  infancy.  One  mis- 
carriage at  forty-two. 

No  illness  until  present  attack.  (Height  5  feet  2  inches;  weight  130  pounds.)  Up 
to  May  30,  1898,  there  were  no  symptoms,  except  a  disinclination  to  work.  May  30th 
there  was  a  chill  after  a  cold  ride  of  twenty-three  miles.  A  week  later,  on  complaint  of 
feeling  ill,  the  temperature  was  taken  and  found  to  be  103.2°  F.  Pulse  120.  Being  treated 
for  a  simple  cold  she  felt  better,  but  the  temperature  remained  above  normal,  and  at  one 
time,  in  the  early  stage,  suggested  typhoid  fever.  Malaise  increased,  the  fever  was  contin- 
uous with  marked  remissions,  running  from  97°  to  103°  to  104.5°.  Hydrotherapy,  tonics, 
(strychnine),  and  supporting  diet  were  used.  The  appetite  failed.  Patient  took  to  bed 
June  25th.  There  was  marked  loss  of  strength,  but  not  so  much  loss  of  flesh.  Aside  from 
occasional  chills  there  were  no  other  symptoms. 

Urine  showed  a  trace  of  albumin;  no  casts,  pus,  or  blood. 

Examination  of  thorax  negative,  save  a  slight  blowing  expiration  (Dock).     Sputum 
slight,  mucopurulent;  no  tubercle  bacilli. 
Tongue  dry  and  furred. 

No  absolute  diagnosis.  Dr.  Dock  saw  patient  July  26th,  and  finding  no  evidences  of 
pernicious  anemia  or  of  malignant  disease,  made  a  provisional  one  of  tuberculosis,  possibly 
in  the  adrenals  (no  Addison's  symptoms  except  those  noted)  or  the  bones. 

Wasting  increased;  stupor  was  present  for  the  last  two  weeks.  Death  occurred  Aug- 
ust 28,  1898. 

Autopsy  Protocol. — Body  not  extremely  emaciated.  Skin  waxy.  No  icterus.  No 
pigmentation.  Superficial  glands  not  enlarged.  No  fluid  in  peritoneal  cavity.  Perito- 
neum negative.     Position  of  abdominal  organs  negative. 

Lungs. — ^No  fluid  in  thorax.     No  pleural  adhesions.     Lungs  light  gray  in  color,  air- 
containing  throughout.     No  old  tubercles.     Several  small  yellowish  foci  beneath  the  pleura, 
resembling  those  found  in  liver  and  spleen. 
Heart  and  Pericardium. — Negative. 

Spleen. — Enlarged,  about  one-third  greater  than  normal.  Capsule  tense,  no  thicken- 
ing. Color  of  pulp  bluish,  very  soft,  abundant  oozing  from  cut  surface.  Follicles  and 
trabeculae  distinct.     Small  yellowish  foci  scattered  throughout  pulp. 

Liver. — Enlarged.  No  adhesions.  Color  deep  brown.  Surface  studded  with  thirty 
to  forty  grayish-white  spots,  about  4  or  5  mm.  in  diameter,  showing  distinctly  through  the 
capsule.  Cut  surface  granular,  soft,  sKghtly  bile-stained.  Lobules  distinct.  Throughout 
the  entire  liver  there  were  scattered  innumerable  small  grayish-white  spots  similar  to  those 
seen  on  the  surface. 

Gall-bladder. — Greatly  distended  with  bile;  otherwise  negative. 
A  drenals. — Negative. 

Kidneys. — SUghtly  enlarged.     Fatty  capsule  easily  stripped.     Inner  layer  of  fibrous 
capsule  adherent.     Bluish-red,  soft,  brittle;  outHnes  indistinct.     Some  glomeruli  appear 
hemorrhagic.     A  few  grayish  spots  in  cortex  resembhng  those  seen  in  the  liver. 
Intestines  and  Stomach. — ^Negative. 

Mesenteric  Glands. — Enlarged.     Contain  foci  resembling  those  in  the  liver. 
Microscopic  Examination. — All  the  organs  showed  atrophy,  cloudy  swelling,  fatty 
degeneration,  and  chronic  passive  congestion.     Throughout  the  liver,  spleen,  kidneys, 
and  mesenteric  lymph-glands  areas  of  necrosis  of  varying  size  were  present.     No  epithe- 
lioid or  giant  cells  were  found  about  the  periphery  of  these  necrotic  foci.     They  were  sepa- 
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rated  from  the  living  tissue  by  a  narrow  zone  of  necrobiotic  tissue  more  or  less  infiltrated 
with  mononuclear  white  cells  undergoing  karyorrhexis.  No  tubercles  were  found  in  any 
section.  Staining  for  tubercle  bacilli  showed  their  presence  in  the  necrotic  areas  in  rela- 
tively much  smaller  numbers  than  in  Case  I.  The  sections  stained  according  to  Weigert's 
fibrin  stain  showed  the  presence  of  fibrin  in  many  of  the  necrotic  areas.  The  character 
of  the  necrosis  was  that  of  caseation  in  the  central  portions  of  the  foci  in  the  great  majority 
of  cases,  some  showing  a  central  liquefaction.  The  grayish  areas  found  beneath  the  pleura 
proved  to  be  small  areas  of  caseous  pneumonia  without  tubercle  formation.  No  primary 
tubercle  could  be  found  in  any  of  the  tissue  sent  for  examination. 

Case  III.  To  the  above  cases  may  be  added  a  case  of  acute  mihary  tuberculosis 
occurring  in  a  young  man  who  was  ill  only  a  week,  presenting  the  picture  of  a  profound 
typhoidal  condition,  the  clinical  diagnosis  of  typhoid  fever  being  given.  On  autopsy  a 
few  old  caseating  tubercles  were  found  in  the  lung  apices  and  in  the  peribronchial  glands. 
Involvement  of  a  pulmonary  vein  was  demonstrated.  Throughout  the  spleen,  liver,  and 
kidneys  small  focal  necroses  were  found  microscopically.  They  were  not  visible  to  the 
naked  eye.  In  these  minute  necrotic  areas  tubercle  bacilli  were  easily  demonstrated  and 
fibrinous  exudation  was  present.  The  picture  histologically  was  that  of  an  acute  dissemin- 
ated tuberculosis  of  such  an  early  stage  that  the  primary  lesion  alone  was  found,  tubercles 
not  having  had  time  to  form. 

Summary. — These  three  cases  represent,  therefore,  conditions  in  which 
the  primary  degeneration  and  necrosis  produced  by  the  tubercle  bacillus  was 
not  followed  by  tubercle  formation.  The  first  two  cases  may  be  classed  under 
the  head  of  "  tuberculosis  without  tubercles. "  The  cause  of  the  failure  of  the 
organism  to  respond  to  the  initial  injury  by  cell-proliferation  may  be  sought  in 
the  first  case  in  an  unusual  virulence  of  the  bacilli  rather  than  in  a  cachectic 
condition  of  the  patient,  inasmuch  as  the  patient  was  apparently  in  good  health 
previously.  In  the  second  case  the  slower  progress  of  the  infection,  the  smaller 
number  of  bacilli  present  in  the  foci,  the  age  of  the  patient,  etc.,  may  be  taken 
as  arguments  favoring  a  diminished  resistance  on  the  part  of  the  organism. 
In  the  third  case  the  short  course  of  the  disease  may  explain  the  stage  of  the 
process  found  at  autopsy.  The  important  point  remains,  that  the  primary 
lesion  of  tuberculosis  is  cell-degeneration  and  necrosis  and  not  cell-prolifera- 
tion; and  that  in  some  cases  the  tuberculous  process  never  gets  beyond  the 
first  stage,  tubercle  formation  being  lacking,  and  th6  lesions  appearing  as  focal 
necroses  that  can  be  recognized  as  tuberculous  only  by  the  demonstration  in 
them  of  tubercle  bacilli. 


LOCALIZED  TUBERCULOSIS  OF  THE  LIVER    (A 
PRELIMINARY  REPORT) 

By  Aldred  Scott  Warthin,  Ph.D.,  M.D. 

Ann  Abbor 


While  tuberculosis  of  the  liver  was  formerly  regarded  as  very  rare,  recent 
studies  of  chronic  pulmonary  tuberculosis  would  lead  us  to  believe  that  probably 
in  every  case  metastatic  tubercles  are  to  be  found  in  this  organ.  Rarely,  how- 
ever, do  they  cause  any  clinical  symptoms,  and  they  are,  therefore,  of  more 
pathological  interest  than  medical.  Primary  localized  hepatic  tuberculosis 
has  been  reported  so  seldom  in  the  literature  that  we  find  during  the  last  year 
doubt  expressed  as  to  the  tuberculous  nature  of  the  published  cases,  and  the 
view  advanced  that  some,  if  not  all,  were  syphihtic  lesions  rather  than  tubercu- 
lous. It  is  the  writer's  belief  that  locaHzed  tubercles  in  the  liver  are  much 
more  common  than  is  usually  believed,  and  he  bases  this  belief  upon  findings 
in  his  autopsies  that  may  be  regarded  as  most  exceptional,  but  are  probably 
to  be  explained  by  the  relatively  small  autopsy  service  and  the  more  extensive 
use  of  the  material.  With  an  annual  average  of  about  thirty  autopsies  there 
have  been  in  ten  years'  work  nine  cases  of  localized  tuberculosis  of  the  liver 
in  the  absence  of  chronic  tuberculous  lesions  elsewhere.  The  character  of 
the  lesion  was  determined  by  the  exclusion  of  syphilis  and  the  histological 
appearances  in  all  cases  and  the  demonstration  of  tubercle  bacilli  by  staining 
in  the  majority.     The  cases  were  as  follows : 

1.  Case  of  chronic  interstitial  nephritis.  Cardiac  h)^ertrophy  and  dilatation.  Nut- 
meg-Uver.  In  the  liver  about  twenty  miUary  tubercles  were  found,  presenting  all  stages 
from  a  caseating  epithelioid  tubercle  to  a  completely  healed  and  hyaline  nodule.  The 
latter  were  visible  to  the  naked  eye  as  small  whitish  areas  of  the  size  of  a  mustard-seed. 

2.  Case  of  ulcerating  carcinoma  of  intestine.  Atrophic  and  dilated  heart.  General 
cachexia.  Chronic  passive  congestion  of  liver.  Isolated  miliary  tubercles  in  liver  in  var- 
ious stages  of  healing,  visible  to  naked  eye  as  small  whitish  points. 

3.  Hepatic  cirrhosis.  Numerous  miliary  caseating  tubercles  found  microscopically 
in  liver.     Not  visible  to  naked  eye. 

4.  Hepatic  cirrhosis.     Recent  miliary  tubercles  in  liver.     Not  visible  to  naked  eye. 

5.  Mitral  insuflficiency.  Coronary  sclerosis.  Cardiac  thrombosis.  Nutmeg  liver. 
One  caseating  miliary  tubercle  found  microscopically. 

6.  Mitral  stenosis.  Tricuspid  insufl&ciency.  A  small  number  of  miliary  tubercles  in 
various  stages  of  healing  found  in  liver.  Some  were  visible  to  the  naked  eye  as  small 
white  or  yellowish  areas  of  the  size  of  a  pin-head. 
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7.  Pernicious  anaemia.  Two  small  encapsulated  cysts  seen  with  the  naked  eye.  On 
microscopic  examination  these  were  found  to  be  encapsulated  areas  of  caseation  undergo- 
ing central  liquefaction.     Other  miliary  tubercles  of  a  more  recent  stage  were  found. 

8.  Uterine  fibroid.  Post-operative  pulmonary  embolism.  Nutmeg  liver.  A  few 
small  miliary  tubercles  found  in  liver  visible  to  naked  eye  as  minute  grayish  points. 

9.  Case  of  traumatic  transverse  myelitis.  General  cachexia.  Atrophic  heart.  Chronic 
passive  congestion  of  the  liver.  Numerous  hepatic  tubercles  of  varying  size  were  found, 
some  caseating  with  giant-cells,  others  healing  or  healed,  showing  encapsulation,  hyaline 
change,  or  calcification,  visible  to  the  naked  eye  as  small,  firm,  whitish  points,  size  of  pin- 
head. 

The  above  findings  show  localized  tuberculosis  of  the  liver  without  evident 
lesions  elsewhere  in  the  body  in  the  striking  proportion  of  9  in  300  cases,  or 
3  per  cent,  of  our  cases.  Such  unusual  findings  I  think  may  be  explained  by 
the  great  number  of  sections  cut  from  some  of  our  cases,  the  tubercles  in  Cases 
3,  4,  and  5  not  being  visible  to  the  naked  eye  and  discovered  only  accidentally 
during  the  survey  of  a  large  number  of  sections  used  in  teaching.  In  the  other 
cases  the  discovery  of  hepatic  tubercles  was  due  wholly  to  my  habit  of  taking 
for  microscopic  examination  any  small  grayish  or  yellowish  point  seen  during 
the  examination  of  the  liver  at  autopsy.  After  these  had  in  the  first  two  cases 
been  shown  microscopically  to  be  tubercles,  I  have  made  an  especial  practice 
of  looking  for  such  areas  in  the  liver,  spleen,  and  kidneys. 

In  no  case  were  the  tubercles  nimierous  enough  or  of  size  sufficient  to  cause 
any  symptoms.  Any  symptoms  that  might  have  been  produced  would  have 
been  covered  up  by  the  main  pathological  condition  present.  They  were, 
therefore,  of  no  practical  significance.  Nevertheless,  to  these  findings  patho- 
logical questions  of  great  importance  attach.  Their  occurrence  might  be 
taken  as  an  argument  in  favor  of  a  portal  infection  from  the  intestinal  tract. 
The  tubercles  were  invariably  periportal,  at  the  periphery  of  the  lobules.  Since 
no  lesions  could  be  found  in  the  mesenteric  lymph-glands,  it  may  be  assumed 
that  the  infection  was  haematogenous. 

In  all  cases  the  hepatic  tubercles  were  secondary  to  a  general  cachexia 
dependent  upon  a  definite  pathological  complex.  The  liver  in  all  cases  showed 
marked  circulatory  disturbances,  nutmeg  liver  in  seven  cases,  and  cirrhosis  in 
two  cases.  It  is  a  question  if  this  condition  of  circulatory  embarrassment  may 
not  have  had  something  to  do  with  the  localization  of  tubercle  bacilli  in  the 
liver,  the  bacilli  dropping  out  in  this  organ  as  the  result  of  the  impeded  circula- 
tion. Further,  the  immvmity  of  the  liver  to  tubercle  bacilli  may  have  been 
diminished  by  the  general  cachexia  present  or  as  the  result  of  the  local  condition. 
That  a  relative  immunity  of  high  degree  still  existed  is  shown  by  the  presence, 
in  the  majority  of  cases,  of  tubercles  in  various  stages  of  healing  and  their  failure 
to  develop  into  tubercles  of  large  size. 
18 
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Without  attempting  to  answer  these  questions,  these  observations  are  re- 
ported at  this  time  to  call  attention  to  the  fact  that  isolated  tubercles  in  the  liver 
may  not  be  so  rare,  and  that  the  examination  of  small  whitish  or  grayish  yellow 
points  in  the  liver  substance  should  be  carried  out  as  a  routine  measure  in  order 
to  form  new  statistics  upon  this  question  and  with  the  view  of  answering  some 
of  the  problems  hinted  at  above. 


DISCUSSION  ON  DR.  WARTHIN'S  PAPERS 

Dr.  S.  Marx  White,  Minneapolis :  Dr.  Warthin's  papers  bring  up  for 
discussion  two  very  important  points:  two  points  on  which  we  are  beginning 
to  revise  our  notions  as  to  the  pathology  of  tuberculosis.  One  is  the  reaction 
of  the  tissues  against  the  tubercle  bacillus;  the  other  is  their  mode  of  entrance. 
We  know  that  the  tubercle  bacillus  and  its  poisons  together  are  capable  in 
sufficient  doses  of  producing  necrosis.  The  reaction  on  the  part  of  the  tis- 
sues, as  we  all  know,  depends  upon  the  degree  of  concentration  of  the  poisons 
and  the  degree  and  character  of  the  immunity  of  the  individual.  We  know 
now,  I  think,  that  the  old  notions  regarding  the  reaction  of  the  tissues  against 
tubercle  bacilli  need  revision;  first,  as  to  the  immediate  effect  after  the  intro- 
duction of  the  tubercle  bacilli.  Here  we  may  have  not  so  much  primary 
proliferation  of  the  tissue-cells  as  an  exudation  with  accumulation  of  wander- 
ing cells,  or  we  may  have  necrosis.  In  the  earlier  stages  of  reaction  at  least 
the  polymorphonuclear  leucocytes  may  be  phagocytic  for  the  tubercle  bacilli. 
Later,  or  as  the  toxins  become  less  concentrated,  the  tissues  accustom  them- 
selves to  the  presence  of  the  virus  and  there  occur  variations  in  the  reaction. 
Second,  as  to  the  origin  of  the  necrosis  without  reaction  which  Dr.  Warthin 
describes:  it  has  been  thought  that  this  necrosis  was  due  to  a  focus  at  some 
part  of  the  body  rupturing  into  the  circulation,  the  poisons  and  bacilli  finding 
lodgment  at  some  point  or  points  and  causing  necrosis  of  the  tissues  there. 
This  idea  must  not  be  rehnquished  too  readily.  In  1898  I  described  a  necrosis 
without  reaction  occurring  in  the  glomeruli  of  the  kidney.  Arnold  had  des- 
cribed previously  a  similar  condition — an  acute  tuberculous  glomerulitis.  Le 
Count  has  described  focalized  necrosis  in  the  spleen.  In  all  these  cases  earlier 
foci  existed.  We  do  not  look  long  enough  for  the  primary  lesions,  and  even  a 
careful  search  may  fail  to  reveal  small  foci  which  could  by  rupturing  produce 
changes  such  as  have  been  described.  Such  foci  might  almost  disappear 
after  ruptvure. 

As  to  our  knowledge  of  the  mode  of  entrance  of  the  tubercle  bacilli  into  the 
body  we  need  more  evidence.    Ravenel's  work  would  lead  us  to  think  that 
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the  first  localization  of  ingested  bacilli  entering  the  circulation  through  the 
thoracic  duct  would  be  in  the  lung,  not  the  liver. 

A  point  that  strikes  me  strongly  is  this:  our  methods  of  investigation 
suffer  greatly  because  of  the  insufficient  material.  It  is  difficult,  in  this  coun- 
try at  least,  to  secure  permission  to  examine  a  human  body  with  sufficient 
thoroughness.  Dr.  Warthin  has  made  very  careful  studies,  and  with  the  com- 
pleteness of  the  material  at  his  command  has  brought  results  that  should  help 
us  in  arriving  at  the  facts  concerning  the  mode  of  entrance  and  results  of  lodg- 
ment. 

Dr.  Alfred  Meyer,  New  York:  There  is  one  point  in  which  all  the 
cases  reported  resemble  each  other  markedly,  that  is,  the  interference  with  the 
hepatic  circulation,  either  because  of  the  presence  of  organic  lesion  of  the  heart, 
or  because  the  patient  is  suffering  from  some  other  disease  that  leads  to  inter- 
ference with  the  hepatic  circulation;  in  fact,  to  a  congestion  of  that  organ. 
If  the  cases  resemble  each  other  in  that  respect,  interference  with  the  hepatic 
circulation,  I  should  hke  to  try  to  draw  an  analogy  between  the  retrograde 
changes  reported  in  the  liver  tubercles  and  similar  changes  that  take  place  in 
tuberculous  lungs  when  there  is  a  mitral  stenosis.  There  is  still  some  difference 
of  opinion  as  to  the  influence  of  mitral  stenosis  upon  the  tuberculous  growth 
in  the  lungs.  But  the  weight  of  evidence  is,  I  believe,  in  favor  of  the  position 
assumed  that  when  there  is  a  mitral  stenosis  there  is  no  tendency  to  infect  the 
lungs  with  a  tuberculous  process,  or  if  there  is  already  a  tuberculous  process 
present,  to  favor  the  healing. 

On  the  other  hand,  if  there  is  a  lesion  of  the  heart,  like  a  stenosis  of  the  pul- 
monary valve,  in  which  there  is  a  diminished  supply  of  blood  to  the  lung,  the 
proportion  of  cases  of  tuberculosis  of  the  lungs  and  the  proportion  of  cases  of 
death  from  the  same  is  unusually  large.  About  80  per  cent,  of  these  cases 
lead  to  a  fatal  pulmonary  tuberculosis.  If  this  reasoning  is  right,  first,  the 
congestion  of  the  liver  in  the  cases  reported,  and,  second,  the  changes  resulting 
in  tuberculous  lungs,  under  similar  circumstances,  it  seems  to  me  there  is  a 
possible  explanation  for  the  changes  found  in  the  liver,  and  we  need  not  neces- 
sarily overthrow  our  present  pathology  of  tubercle  formation. 

Dr.  A.  S.  Warthin,  Ann  Arbor :  In  regard  to  mitral  stenosis,  I  have 
also  been  struck  by  the  absence  of  pulmonary  tuberculosis  in  such  cases. 
The  apparent  difference  in  the  reaction  of  the  two  organs,  the  lungs  and  the 
liver,  I  cannot  explain.  The  point  must  simply  be  left  there.  All  of  my  cases 
have  shown  "nutmeg"  hver  or  passive  congestion.  This  condition  might  be 
a  factor  in  letting  the  tubercle  bacillus  drop  out  of  the  circulation  in  the  liver, 
and,  in  that  way,  give  an  additional  chance  for  the  development  of  tuberculosis 
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there.  The  local  resistance  of  the  liver  may  possibly  be  diminished.  The 
fact  that  there  are  so  many  lesions  in  the  liver  in  various  stages  of  healing 
of  course  would  show,  however,  that  there  is  a  certain  amount  of  immunity  on 
the  part  of  the  liver  to  the  tuberculous  process.  This  immunity  may  be  greater 
in  the  case  of  the  lungs  than  in  the  liver. 

I  am  simply  reporting  these  cases  as  unique  instances  of  localized  tubercu- 
losis of  the  liver,  and  with  the  idea  that  such  localization  may  not  be  so  un- 
common as  is  usually  taught. 


THE  LEUCOCYTES  IN  VARIOUS  COMPLICATIONS  OF 
PULMONARY  TUBERCULOSIS 

By  Frank  A.  Craig,  M.D. 

Philadelphia 


The  present  study  is  based  upon  the  examination  of  the  blood  in  twenty- 
nine  cases  of  pulmonary  tuberculosis  in  the  Henry  Phipps  Institute  during  the 
past  year.  The  hemoglobin  (Dare  hemoglobinometer)  and  the  number  of  red 
blood-corpuscles  were  also  determined  and  will  be  found  in  the  different  charts, 
but  are  not  considered  in  the  present  article  unless  they  seem  to  have  some 
special  bearing  upon  the  case.  The  leucocytes  were  counted  by  the  ordinary 
Thoma-Zeiss  apparatus.  In  determining  the  relative  percentages  of  the  various 
forms  of  the  white  cells  the  slides  were  stained  with  Wright's  stain,  and  500 
cells  were  coimted. 

In  addition  to  the  cases  of  tuberculosis  there  were  three  non-tuberculous 
cases,  two  of  syphib's  with  pulmonary  symptoms,  and  one  of  chronic  fibroid 
disease  of  the  lung. 
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Syphilis. — The  blood-pictures  in  these  two  cases  differ  markedly  from  one 
another,  the  febrile  case  (No.  1628)  showing  a  very  marked  increase  in  the  per- 
centage of  large  mononuclear  cells,  with  a  decided  decrease  in  the  number  of 
polymorphonuclears,  with  a  practically  normal  leucocyte  count.  The  febrile 
case  (No.  2022),  on  the  other  hand,  showed  a  moderate  leucocytosis  (15,400) 
with  a  rather  high  (77  per  cent.)  polymorphonuclear  percentage  and  no  in- 
crease in  the  large  mononuclear.  The  possibility  must  be  considered  of  a 
secondary  infection  in  this  case  with  a  resulting  alteration  of  the  blood-picture. 
The  actual  number  of  the  various  forms  of  leucocytes  in  this  case  would  seem 
to  indicate  that  the  increase  in  the  total  number  of  leucocytes  was  due  to  the 
increase  of  the  transitionals  and  polymorphonuclears,  with  a  decided  decrease 
in  the  large  mononuclears,  the  lymphocytes  remaining  about  the  same. 

The  case  (No.  2868)  of  chronic  fibrosis  of  the  lung  was  of  interest  as  offer- 
ing a  comparison  to  an  uncomplicated  case  of  fibroid  phthisis  (No.  3957),  the 
two  findings  being,  therefore,  charted  together.  They  both  show  a  slight  leu- 
cocytosis, which  is  somewhat  greater  in  the  non- tuberculous  case;  the  only 
other  differences  are  a  lower  percentage  of  eosinophiles  and  basophiles  in  the 
non-tuberculous  case. 

The  cases  have  been  divided  according  to  Tiirban's  classification,  as  more 
nearly  approaching  the  classification  adopted  by  the  National  Association 
than  did  the  Grawitz  system  which  was  used  in  the  paper  presented  two 
years  ago  by  the  writer  in  conjimction  with  Dr.  UUom. 


Chart  II — Group  I 
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There  are  only  two  cases  agreeing  with  the  requirements  of  Group  I. 
These  are  of  interest  as  they  are  both  cases  which  have  recovered,  and  were 
practically  well  at  the  time  of  the  examination  of  the  blood.    One  case  (C) 
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had  had  tuberculous  disease  of  the  head  of  the  femur  eight  years  before,  which 
was  apparently  cured.  Since  the  blood  examination  (four  months  later), 
however,  the  wound  has  started  to  discharge  so  that  the  possibiUty  of  active 
bone  tuberculosis  at  the  time  the  blood  was  examined  must  be  considered  in 
studying  the  blood-findings.  Both  cases  show  a  high  lymphocyte  and  large 
mononuclear  count  in  comparison  to  the  cases  in  the  other  more  advanced 
groups.  The  cases  with  the  bone  tuberculosis  showed  a  higher  percentage 
of  lymphocytes,  large  mononuclears,  and  eosinophiles,  with  a  corresponding 
decrease  in  the  polymorphonuclears  and  a  higher  leucocyte  count.  The  case 
without  bone  disease  shows  a  normal  leucocyte  count,  with  a  rather  low  poly- 
morphonuclear percentage. 

Chart  III — Group  II 


Hemogl. 
Col.  ind. 
Eryth... 
Leuco... 

Lymph. 
L.  mono 
Trans... 
Polymor. 
Eosino. . 
Basoph.. 


Cavities. 


No.  A.    Healed. 


60 
0.67 
4,443.000 
10,160 

22.8% 
14.6% 

3-2% 

56.8% 

2.0% 

0.6% 


No.  4178.    Im- 
proved, much.     Sub- 
siding pleural  eSusion. 


SO 
0.44 
5,647,000 
13,000 

10.8% 

19.6% 

6.0% 

60.4  % 

2.4% 

0.8% 


No  Cavities. 


No.  3957.     Im- 
proved, much. 
Fibroid. 


60 

0-S9 
5,017,000 
11,520 

11.2% 
12.8% 
10.8% 
57-4% 
6.8% 
1.0% 


There  are  three  cases  in  Group  II,  one  of  which  was  healed  (A),  and  two 
which  improved  very  much  under  treatment  (Nos.  3957  and  4178).  These 
cases  are  of  decided  interest,  as  we  have  here  a  means  of  comparison  of  cases 
with  and  without  cavity.  The  healed  case  showed  a  high  leucocyte  percentage, 
which  was  moderately  low  in  the  other  two  cases.  They  all  showed  a  high 
percentage  of  mononuclears,  especially  marked  in  the  improved  case,  which 
had  a  slight  subsiding  pleural  effusion.  The  polymorphonuclear  percentage 
was  low  in  all  three  cases,  being  practically  the  same;  the  pleural  effusion  case 
was  the  highest,  however,  and  the  healed  case  the  lowest.  The  case  without 
cavity  formation  showed  a  relatively  high  eosinophile  count,  and  the  lowest 
proportion  of  large  mononuclears.  The  total  number  of  leucocytes  was  only 
slightly  increased  in  the  three  cases,  being  highest  in  the  case  with  pleural  effu- 
sion and  cavity,  and  lowest  in  the  healed  case  with  cavity. 
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Chart  IV — Group  III.    Uncomplicated  Cases 
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There  are  five  cases  in  Group  III  in  which  there  are  no  complications;  in 
these  cases  the  total  leucocyte  count  averaged  distinctly  higher  (1500)  than 
the  uncomplicated  (omitting  the  case  with  pleural  effusion)  cases  of  Group  II. 
One  of  the  cases  (No.  3564)  had  fibroid  disease  of  both  lungs  with  a  normal 
temperature  and  no  tubercle  bacilli  in  the  sputum.  He  showed  the  lowest 
leucocyte  count,  the  highest  lymphocyte  percentage,  and  the  lowest  polymor- 
phonuclear count  of  any  in  the  series  of  cases.  The  large  mononuclear  and 
eosinophile  counts  were  also  quite  high.  With  the  exception  of  this  case,  the 
lymphocyte  percentages  were  all  lower  and  the  polymorphonuclear  percentages 
all  higher  than  Group  II. 

In  regard  to  cavity  formation,  nothing  definite  was  noted,  as  the  only  case 
without  cavity  (which  was  the  only  non-cavity  case  in  the  group)  as  compared 
to  a  similar  case  with  cavity  showed  the  same  leucocyte  count  and  a  lower  leu- 
cocyte count;  a  much  higher  percentage  of  large  mononuclears,  a  much  lower 
polymorphonuclear  and  a  higher  eosinophile  percentage  in  the  case  without 
cavity.  In  fact,  the  non-cavity  case  showed  the  highest  leucocyte  count,  the 
lowest  lymphocyte,  large  mononuclear,  and  eosinophile  percentages,  and  the 
highest  polymorphonuclear  count  in  this  group. 

The  average  counts  of  the  three  groups  of  all  cases  without  any  complica- 
tions one  finds  the  following  blood-pictures  (see  Chart  V). 

Two  cases  were  examined  during  attacks  of  haemoptysis  in  which  there  was 
no  other  complication.  They  were  both  unfavorable  cases  and  both  febrile. 
They  both  showed  a  leucocytosis  higher  than  any  of  the  uncomplicated  cases, 
although  it  was  not  excessive  (16,750  and  18,250).  The  polymorphonuclears 
were  above  the  average,  but  did  not  reach  the  number  of  many  of  the  uncom- 
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plicated  cases.  The  large  mononuclears  were  both  below  the  average,  but 
were  not  lower  than  certain  of  the  uncomplicated  cases.  One  case  (No.  1656) 
was  examined  one  week  before  haemoptysis  began,  which  gave  a  very  high  leu- 
cocyte and  moderately  high  polymorphonuclear  count  (see  Chart  VI). 


Chart  V.    Average  Counts 
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Chart  VI — Group  III.    Haemoptysis  (Uncomplicated) 
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There  were  five  cases  showing  glandular  involvement  as  the  only  compli- 
cation ;  in  two  this  enlargement  was  only  slight,  and  in  three  there  was  moder- 
ate glandular  enlargement.  The  two  cases  of  slight  involvement  show  abso- 
lutely different  leucocyte  findings.  The  one  which  improved,  which  was  of 
the  ordinary  type  of  chronic  tuberculosis,  showed  a  lymphocyte  and  large  mono- 
nuclear percentage  slightly  above,  and  a  polymorphonuclear  percentage  some- 
what below,  the  average  of  the  uncomplicated  case  in  this  group.    The  eosino- 
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philes  were  also  somewhat  high.  The  other  case,  which  was  progressive  and 
acute  in  its  type,  showed  a  leucocytosis  of  28,100  and  a  very  high  polymorpho- 
nuclear percentage  (82.2),  the  other  leucocytes  being  proportionately  low. 
Two  of  the  cases  with  moderate  glandular  involvement  improved  and  one  was 
progressive.  The  latter  case  showed  the  highest  lymphocyte  and  eosinophile 
and  the  lowest  mononuclear  percentage.  In  the  number  of  leucocytes,  per- 
centage of  transitional  and  polymorphonuclears  it  was  between  the  other  two 
improving  cases.  None  of  these  cases  showed  very  marked  features,  although 
the  percentages  of  polymorphonuclears  were  all  somewhat  higher  than  the 
average  for  Group  III  (see  Chart  VII). 


Chart  VII — Group  III.    Glandular  Involvement  (Uncomplicated) 
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Chart  VIII.    Laryngeal  Infiltration  (Uncomplicated). 
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The  larynx  was  infiltrated  in  two  cases,  the  improving  case  giving  a  low 
leucocyte  count  (only  slightly  above  normal),  a  low  lymphocyte  and  a  high 
large  mononuclear,  a  low  polymorphonuclear,  a  relatively  high  eosinophile 
percentage.  The  fatal  case  (a  fibroid  case  which  had  been  treated  by  serum) 
gave  a  leucocytosis  of  23,760,  the  same  lymphocyte  count  as  the  other  case; 
the  large  mononuclear  and  eosinophile  percentages  were  lower  and  the  poly- 
morphonuclear was  very  high  (83  per  cent.)  (see  Chart  VIII). 


Group  III.    Urinary  Symptoms  (Uncomplicated) 


Hemogl. 
Col.  ind. 
Eryth... 
Leuco... 

Lymph. . 
L.  mono 
Trans. . . 
Polymor, 
Eosino. . 
Basoph.. 


Albumin 
AND  Casts. 

Casts. 

Casts. 

Trace  of 
Albumin. 

No.  3637. 

No.  4Sip- 
Improved. 

No.  4338. 
Improved. 

No.  3224. 
Improved. 

Improved. 
Febrile.  Cavity. 

Temperature 

subnormal. 

Cavity. 

Slightly  febrile. 
Cavity. 

Temperature 
normal.  Cavity. 

42 

92 

50 

48 

0.47 

0.78 

0.50 

0.5a 

4,420,000 

5,893,000 

4,957,000 

4.S53.000 

28,400 

10,850 

15.300 

15,900 

6.2% 

12.4% 

7.2% 

8.4% 

12.2% 

10.0% 

8.0% 

14.8% 

6.4% 

8.2% 

9.8% 

7.0% 

72.8% 

62.0% 

73-8% 

67.4% 

2.2% 

7.2% 

0.8% 

2.4% 

0.2% 

0.2% 

0.4% 

0.0% 

Four  of  the  cases  showed  some  urinary  complication,  all  of  which  improved 
under  treatment.  The  case  with  albumin  and  casts,  a  febrile  case,  showed 
a  very  high  leucocytosis,  a  lymphocyte,  large  mononuclear,  and  transitional 
percentage  slightly  below  the  average  for  the  uncomplicated  cases,  and  a  poly- 
morphonuclear percentage  somewhat  above  the  average.  The  other  three 
cases,  two  of  which  showed  casts  and  the  other  a  trace  of  albumin  only,  varied 
somewhat  in  the  number  of  leucocytes,  being  about  the  average.  The  slightly 
febrile  case  gave  a  lymphocyte  and  large  mononuclear  count  slightly  below  the 
average,  and  a  rather  high  polymorphonuclear  with  a  low  eosinophile  count. 
The  other  two  afebrile  cases  gave  a  lymphocyte  count  slightly  above  the  aver- 
age, and  a  polymorphonuclear  in  one  case  the  same  and  slightly  below  the  aver- 
age in  the  other  case.  The  case  showing  only  a  trace  of  albumin  corresponded 
almost  exactly  to  the  average  for  Group  III  of  uncomplicated  cases. 

The  cases  showing  acute  tuberculosis  and  fibroid  tuberculosis,  laryngeal 
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ulceration,  intestinal  tuberculosis,  and  pleurisy,  and  those  treated  by  serum, 
showed,  as  a  rule,  so  many  complications  that  no  comparisons  could  be  made. 


Hemogl. 
Col.  ind. 
Eryth... 
Leuco. . . 

Lymph. . 
L.  mono 
Trans... 
Polymor. 
Eosino. . 
Basoph.. 


Chart  X.    Intes- 
tinal Tuberculosis 
(Uncomplicated)  . 


Fatal. 
No.  3640. 


56 
0.56 
4,930,000 
17,920 

5-4% 
10.0% 

7.2% 
76.6% 

0.4% 

0.4% 


Chart  XI.    Tuber- 
culous Peritonitis 
(Uncomplicated)  . 


Unimproved. 
No.  4448. 


37 
0.64 
2,865,000 
3.760 

34-2  % 
9.2% 
8.2% 

47.0  % 
1.4% 
0.0% 


Chart  XII.    Pyo- 
pneumothorax. 
(Laryngeal 
Ulceration.) 


Fatal. 
No.  4533. 


37 
0.38 
4,837,000 
17,760 

3.4% 
5-8% 
2.8% 
87.6% 
0.0% 
0.4% 


The  one  uncomplicated  fatal  case  of  intestinal  tuberculosis  showed  a  moder- 
ately high  leucocytosis,  but  in  other  respects  did  not  differ  much  from  the  aver- 
age for  this  group. 

There  were  two  cases  deserving  special  mention — one  a  case  of  tuberculous 
peritonitis  in  a  boy  of  fourteen  years  and  one  a  case  of  pyopneumothorax.  The 
blood-findings  will  be  found  charted  above. 

The  striking  feature  of  the  peritonitis  case  was  the  marked  anaemia,  the 
leucopenia,  and  the  very  high  lymphocyte  count.  The  pyopneumothorax 
showed  only  a  moderate  leucocytosis  with  a  very  high  polymorphonuclear  per- 
centage and  an  absence  of  eosinophiles,  all  of  which  were  rather  noteworthy 
features. 

In  summing  up  the  findings  one  is  forced  to  the  conclusion  that  the  relation 
of  the  leucocytic  count  and  formula  to  the  complication  can  only  be  considered 
in  a  very  general  way.  The  average  findings  in  the  uncomplicated  cases  of 
the  groups  show  a  tendency  to  decrease  in  the  lymphocytes  and  a  corresponding 
increase  in  the  polymorphonuclears  in  the  more  advanced  cases,  with  a  decrease 
in  the  color  index,  an  increase  in  the  number  of  red  corpuscles,  and  an  increase 
in  the  number  of  leucocytes.  These  findings  must  not  be  taken  too  strictly, 
as  individual  cases  in  any  groups  may  resemble  the  findings  of  any  other 
group.  This  variation  from  the  average  type,  however,  does  not  bear  any 
definite  relation  to  the  progress  of  the  case. 
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The  various  complications,  therefore,  can  be  said  to  have  no  effect  upon 
the  blood  in  producing  characteristic  pictures,  although  the  decrease  in  lympho- 
cytes and  the  increase  in  polymorphonuclears  are  associated  with  many  of  the 
complications.  This  increase  in  the  number  of  polymorphonuclears  may  be 
said  to  have  a  rather  unfavorable  significance,  as  the  following  chart  will  show : 


Chart  XIII.    Percentage  of  Polymorphonuclears  (All  Cases  of  Tuberculosis) 


Improving 
cases. 


Unimproving 
cases. 


Fatal  cases. 


45H5o  % 
60-70% 
70-80% 
80-88% 


23-5% 

47.0  % 

28.2  % 

0.0% 


7.6% 
30.4% 
38.0% 
22.8% 


0.0% 

9.0% 

36.0% 

54.0% 


If  we  accept  the  statement  that  tuberculosis  in  itself  does  not  tend  to  pro- 
duce leucocytosis  or  an  increase  in  the  polymorphonuclear  percentage,  and 
look  upon  the  increase  of  these  two  factors  as  an  indication  of  some  secondary 
infection,  this  unfavorable  significance  is  at  once  explained. 

As  the  presence  of  leucocytosis  has  received  special  mention  and  the  object 
of  the  present  investigation  was  primarily  to  determine  the  relation  of  the  blood- 
picture  to  the  presence  of  cavity  formation,  it  perhaps  deserves  special  mention. 

As  will  be  seen  on  looking  at  Charts  III  and  IV,  the  few  non-cavity  could 
not  be  distinguished  from  the  cavity  cases  by  any  special  features  whatever. 
As  a  matter  of  fact,  in  Group  III  the  non-cavity  case  presented  the  highest 
leucocytosis  and  the  highest  polymorphonuclear  percentage  of  any  of  the  un- 
complicated cases.  As  subsequent  counts  were  made  upon  one  non-cavity  case 
to  determine  the  development  of  the  cavity  (in  which  cavity  did  eventually 
develop),  the  findings  are  given  below.  One  must  not  attach  too  much  import- 
ance to  them,  however,  as  the  clinical  signs  of  cavity  are  known  to  vary  so  from 
day  to  day,  at  times  being  distinct,  and  again  very  indefinite  at  a  subsequent  ex- 
amination. This  case  showed  a  progressive  rise  in  the  leucocytes  which  does 
not  correspond  to  the  sudden  rise  described  by  Stein  and  Esbman.^  Their 
statement  that  cavity  can  be  excluded  if  normal  conditions  are  present  would 
seem  to  be  of  very  doubtful  value  in  a  condition  in  which  the  number  of  leuco- 
cytes varies  so  much.  Taking  10,000  as  the  hmit  of  the  normal  number  of 
leucocytes,  we  find  only  three  cases  under  10,000;  of  these,  one  showed  cavity 
formation;  three  slightly  above  10,000,  of  whom  two  showed  cavity  formation; 

*  Deut.  Archiv  }.  klin.  Med.,  Ivi. 
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whereas  of  those  without  cavity  there  were  two  below  10,000,  two  slightly  above, 
one  somewhat  above,  and  one  more  than  double  the  normal  number. 


Chart  XIV.     CoNSECUxrvE  Counts  during  Cavity  Formation 


Case  No.  3730. 


Leuco. . . 

Lymph. . 
L.  mono. 
Trans.... 
Polymor. 
Eosino. . . 
Basoph.. 


Date. 


March  21, 
1906. 


9,800 


4.4% 
16.0% 

7.2% 
65.2% 

3-2% 

1.4% 


April  23, 
1906. 


11,600 


4.0% 

12.6% 

10.2% 

70.6% 

2.0% 

0.4% 


September  2, 
1906. 


13,800 


15.8% 
S-o% 
7-4% 

67.6% 
2.0% 
0.2% 


November  20, 
1906- 


13,100 


15-4% 
3-8% 
5-8% 

70.8% 
4.0% 
0.2% 


January  16, 
1907. 


14,720 


7-7% 
10.6% 

7-4% 

69.4% 

3-4% 
1.5% 


As  the  increase  of  the  eosinophiles  in  the  favorable  cases  has  been  made 
the  subject  of  a  recent  paper  by  Swan  and  Karsner^  this  form  of  leucocyte  has 
been  given  a  special  study.  The  chart  below  will  give  the  findings  in  all  of 
our  cases  and  it  will  be  seen  that  our  results  do  not  correspond  to  their  findings 
at  all. 


Chart  XV.    Percentage  or  Eosinophiles  (All  Cases  or  Tuberculosis) 


Improving  cases. 


Unirp  proving 
cases. 


Fatal  cases. 


Absent 

Under  3  % 

3-5% 

5-7.2%... 


0.0% 
56.4% 
32.9% 

9.4% 


0.0% 

92.4% 

7.6% 

0.0% 


18.0% 

63.0% 

9.0% 

9.0% 


Degeneration  of  the  Leucocytes. — In  making  the  differential  counts  of  the 
leucocytes  a  special  record  was  made  of  the  number  of  the  large  mononuclears 
and  polymorphonuclears  showing  signs  of  degeneration.  A  marked  feeble- 
ness in  the  staining  quality  of  the  nucleus  or  a  breaking  down  of  the  proto- 
plasm, with  scattering  of  the  granules  (in  the  polymorphonuclears),  were  ac- 
cepted as  signs  of  degeneration  in  these  cases.  No  definite  relationship  could 
be  determined  either  between  the  progress,  stage,  or  the  complications  of  the 
case  and  the  proportion  of  degenerated  cells,  either  mononuclear  or  polynuclear. 
'  N.  Y.  Med.  Jour.,  Mar.  23,  1907. 
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The  total  number  of  mononuclear  cells  and  polymorphonuclears  were  also 
studied  without  giving  any  definite  information. 

Charts  were  also  prepared  after  the  method  which  Gibson*  has  employed 
in  connection  with  his  septic  cases.  The  majority  of  the  cases  were  negatively 
"  disproportionate, "  that  is,  the  leucocytosis  was  relatively  much  higher  than 
the  polymorphonuclears.  The  "proportionate"  cases  were,  moreover,  as 
frequently  unfavorable  as  they  were  favorable,  and  were  not  strikingly  fre- 
quent in  any  one  group  or  series  of  special  complications. 

In  six  cases  cells  were  found  that  resembled  myelocytes.  They  were  very 
large — three  to  six  times  the  size  of  a  red  corpuscle;  contained  a  round,  deeply 
staining  nucleus  and  a  large  amount  of  protoplasm  which  was  very  dense  and 
stained  (with  Wright's  stain)  a  deep  navy  blue.  There  were  no  large  granules 
in  the  protoplasm,  which  had,  however,  an  even,  finely  granular  appearance. 
The  cases  in  which  they  were  found  were  one  of  syphilis ;  one  tuberculous  peri- 
tonitis; two  uncomplicated.  Group  II  cases;  one  improving  and  one  fatal; 
two  very  acute,  rapidly  fatal  cases  in  Group  III,  both  of  which  were  colored. 
The  percentage  was  so  low,  0.2  to  0.6  per  cent.,  the  various  clinical  conditions 
so  distinct  and  separate,  with  the  absence  of  any  relationship  of  blood-findings, 
either  in  the  red  corpuscles  or  leucocytes,  that  their  presence  was  not  considered 
to  have  any  special  significance. 

^  Annals  0}  Surgery,  April,  1906. 
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By  H.  R.  M.  Landis,  M.D. 

Philadelphia 


The  diagnosis  of  intestinal  ulceration  occurring  in  pulmonary  tuberculosis 
is  notoriously  uncertain.  Until  Boas  called  attention  to  the  method  of  detect- 
ing occult  or  invisible  blood  in  the  feces  we  had  no  single  symptom  or  group  of 
symptoms  which  would  enable  us  to  recognize  this  condition.  Even  a  guess  as 
to  its  presence  could  not  be  hazarded  with  any  certainty,  for  "  it  may  be  said 
of  intestinal  ulceration  in  phthisis  in  general  terms  that  it  is  of  neither  very 
frequent  nor  very  infrequent  occurrence"  (Flint).  Statistics  as  to  the  rela- 
tive frequency  of  intestinal  ulceration  in  pulmonary  tuberculosis  vary,  some 
placing  it  as  high  as  85  per  cent.,  others  as  low  as  35  or  40  per  cent.  I 
believe  a  conservative  estimate  would  place  it  not  lower  than  60  per  cent. 

The  one  symptom  on  which  the  diagnosis  is  usually  based  is  diarrhea.  Yet 
the  presence  of  diarrhea  does  not  necessarily  mean  ulceration  of  the  in- 
testines, just  as  its  absence  is  no  criterion  that  ulceration  may  not  be  present. 
Among  the  thirty-three  autopsied  cases  which  I  report,  four  had  loose  bowel 
movements — from  six  to  nine  stools  daily — for  several  weeks  before  death,  and 
yet  at  autopsy  showed  no  evidence  of  intestinal  ulceration.  On  the  other  hand, 
no  less  than  thirteen,  showing  ulceration  at  autopsy,  had  but  one  to  three  move- 
ments daily,  and  in  several  the  bowels  moved  but  once  every  day  or  every  other 
day.  Diarrhea  may  alternate  with  constipation.  If  the  ulceration  is  confined 
to  the  small  intestine  or  the  beginning  of  the  large  gut,  diarrhea  may  be  entirely 
absent,  because  absorption  in  the  large  intestine  is  not  interfered  with  (Noth- 
nagel). 

From  a  study  of  these  cases  and  a  large  number  of  others  coming  to  autopsy 
at  the  Institute  during  the  past  three  years  I  was  unable  to  confirm  Louis' 
observations.  He  was  of  the  opinion  that  where  the  diarrhea  antedated  death 
but  a  short  time  the  ulcers  were  small  in  size  and  few  in  number.  He  further- 
more stated  that  the  longer  the  diarrhea  lasted  and  the  more  frequent  its  occur- 
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rence,  the  greater  was  the  ulceration.  The  observations  of  Virchow  and  FUnt, 
that  the  number  or  size  of  the  ulcers  have  no  direct  connection  with  the  diarrhea, 
are  probably  correct. 

Abdominal  pain  is  rarely  present,  and  when  it  is,  is  usually  due  to  areas  of 
circumscribed  peritonitis  at  the  base  of  an  ulcer.  It  may  occur  spontaneously 
as  the  result  of  irritation  of  the  nerve-endings  at  the  base  of  an  ulcer,  and  is 
usually  not  intense;  it  may,  however,  assume  a  colicky  character.  Pain  is  an 
important  symptom  when  it  is  always  present  in  the  same  spot,  and  can  be  made 
worse  or  be  produced  by  external  pressure.  Tenesmus  is  not  associated  with 
tuberculous  diarrhea  unless  there  is  ulceration  of  the  rectum,  and  not  always 
then.  Only  four  of  these  cases  complained  voluntarily  of  pain  in  the  abdomen. 
Rigidity  of  the  abdominal  muscles  is  equally  uncertain  and  unreliable.  It  was 
present  in  but  four  of  the  cases. 

While  nearly  every  book  on  clinical  laboratory  methods  which  I  have  ex- 
amined recommends  examination  of  the  feces  for  tubercle  bacilli  as  a  means  of 
recognizing  intestinal  tuberculosis,  I  am  of  the  opinion  that  this  method  is  un- 
reliable. Thirteen  of  the  thirty-three  cases  were  examined  for  tubercle  bacilli 
and  foimd  in  every  instance;  two  of  these  cases  showed  no  ulceration  at  autopsy. 
No  efifort  was  made  to  select  the  cases,  the  feces  being  examined  routinely  (from 
two  to  six  times  in  each  case)  as  the  specimens  came  to  the  laboratory. 

In  every  case  of  pulmonary  tuberculosis,  even  in  those  exercising  the 
greatest  care  against  the  swallowing  of  sputum,  a  varying  number  of  tubercle 
bacilli  are  carried  into  the  gastro-intestinal  tract  during  the  ingestion  of  food 
and  in  the  swallowing  of  saUva.  It  is  hardly  probable,  with  the  frequent  pas- 
sage of  tuberculous  sputum  over  the  mucous  membrane  of  the  pharynx  and 
mouth,  that  this  can  be  avoided,  as  many  of  the  bacilU  must  find  lodgment  at 
these  points.  So  far  as  animals  (cows,  dogs)  are  concerned,  it  has  been  shown 
that  the  gastric  and  intestinal  juices  have  no  effect  on  tubercle  bacilli. 

There  is  also  reason  to  believe  that  tubercle  bacilU  may  be  found  in  the 
feces  in  the  absence  of  either  a  pulmonary  or* an  intestinal  lesion.  Rosen- 
berger  ^  has  recently  reported  a  series  of  what  were  apparently  non-tuberculous 
cases  showing  tubercle  bacilU  in  the  feces — very  few  in  niunber,  however. 
Whether  tubercle  bacilli  are  eliminated  by  the  bowel  as  they  are  by  the  kidney 
remains  to  be  proved,  although  Rosenberger's  results  would  indicate  this. 
Experimental  observations  which  I  have  made  to  date,  inoculating  rabbits  and 
guinea-pigs  either  intravenously  or  intraperitoneally,  have  failed  so  far  to  show 
tubercle  bacilli  in  the  intestinal  contents  of  these  animals. 

In  spite  of  the  extensive  and  often  deep-seated  ulceration  present,  bleeding 
^  Proc.  Phila.  Path.  Soc,  1907. 
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in  any  noticeable  amount  is  unusual.  The  nature  of  the  tuberculous  process  in 
the  intestine  in  a  measure  explains  this.  Ulceration  in  the  intestine  is  preceded 
by  the  formation  of  a  miliary  tuberculous  nodule,  and  tends  to  become  localized 
in  the  lymphatic  tissue  of  the  mucous  membrane.  As  the  miliary  nodule 
increases  in  size  the  superficial  caseous  area  spreads  and  involves  the  surroimd- 
ing  tissues.  Owing  to  the  coagulation  necrosis  which  takes  place  in  the  center 
of  the  mass  as  the  result  of  mixed  infection,  the  mucous  membrane  becomes 
broken  through  and  the  caseous  center  is  emptied  into  the  lumen  of  the  intestine. 
Inasmuch  as  tuberculous  ulcers  are  slowly  formed  and  the  blood-vessels  sup- 
plying them  become  thrombosed,  bleeding  in  any  great  amount  rarely  occurs. 
A  large  hemorrhage  from  the  intestinal  tract  in  tuberculosis  is  very  imusual. 
But  one  such  instance  was  noted  in  this  series.  In  136  other  autopsied  cases 
which  I  studied  from  another  standpoint  I  found  two  in  which  a  large  intestinal 
hemorrhage  occurred  immediately  before  death.  In  a  third  case  there  was  also 
marked  bleeding  from  the  intestinal  tract  and  nasal  mucous  membrane,  due  to 
a  complicating  purpura  haemorrhagica.  In  connection  with  this  last  case 
Nothnagel  refers  to  two  cases  of  hemorrhage  which  could  not  be  attributed  to 
ulceration.  In  one  the  small  intestines  were  filled  with  blood  above  the  point 
of  ulceration,  while  in  the  second  there  was  no  ulceration  at  all.  He  was  of  the 
opinion  that  in  those  cases  in  which  there  is  no  visible  pathological  lesion  the 
trouble  may  be  found  in  alteration  in  the  vessel-walls  such  as  are  met  with  in 
the  constitutional  diseases,  in  many  of  the  infectious  diseases,  and  in  some  of 
the  intoxications. 

During  the  past  year  I  examined  the  feces  of  patients  in  the  wards  of  the 
Phipps  Institute  for  occult  blood  for  the  puorpose  of  determining  its  value  in 
the  recognition  of  intestinal  ulceration.  So  much  has  been  written  on  the 
technique  of  occult  blood  examinations  that  it  is  not  necessary  to  discuss  it  in 
detail.  The  only  reference  to  technique  which  I  wish  to  make  is  that  relating 
to  the  possible  source  of  error  from  the  ingestion  of  meat.  All  who  have 
written  on  the  subject  have  laid  great  stress  on  this  point,  and  have  insisted  on  a 
diet  free  from  meat  or  its  derivatives  for  several  days  before  making  the  tests. 
Cowie  ^  has  recently  conducted  some  experimental  investigations  on  this  point, 
and  his  results  go  to  disprove  this  belief.  He  concludes  that  individuals  eating 
an  ordinary  meat  diet,  such  as  is  ordinarily  in  use  in  a  hospital  ward,  seldom 
give  a  reaction  for  occult  blood.  If  a  reaction  occurs,  it  is  in  all  probability 
due  to  some  pathological  process  in  connection  with  the  gastro-intestinal  tract. 
The  source  of  error  from  cooked  meat  is  very  slight;  even  with  uncooked  meat 
10  grammes  must  have  been  eaten,  and  usually  20  grammes  are  necessary.  A 
^Amer.  Jour.  Med.  Sci.,  March,  1907. 
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positive  reaction  after  the  ingestion  of  uncooked  meat  occurs  in  the  first  stool. 
It  seldom  occurs  in  the  second  stool.  The  reaction  may  be  obtained  as  early  as 
ten  hours  or  as  late  as  twenty-one  hours  after  ingestion.  I  believe  Cowie's 
observations  are  correct,  for  in  several  instances,  owing  to  a  misunderstanding, 
the  feces  of  patients  on  the  ordinary  ward  diet  were  examined,  and  always  with 
negative  results. 

The  conditions  most  extensively  studied  have  been  gastric  ulcer  and 
carcinoma  and  typhoid  fever.  The  value  of  the  test  as  a  means  of  recognizing 
latent  gastric  ulcer  and  of  anticipating  hemorrhage  from  such  an  ulcer  is 
now  universally  recognized.  Its  value  in  anticipating  hemorrhage  in  cases 
of  typhoid  fever  is  doubtful.  Steele,^  who  has  written  most  recently  on 
this  application  of  the  occult  blood  test,  states  that  occult  bleeding  is  not  as 
common  in  typhoid  fever  as  might  be  expected.  He  further  states  that  typhoid 
ulcers  seem  to  show  less  tendency  to  bleed  than  do  other  ulcers  of  the  gastro- 
intestinal tract,  and  that  this  is  an  interesting  side-light  upon  the  pathology 
of  the  disease.  In  all  of  the  series  of  occult  blood-findings  which  I  have  ex- 
amined I  have  not  been  able  to  find  any  systematic  study  of  its  value  in  intestinal 
tuberculosis  alone.  A  number  of  observers  in  the  routine  examination  of  a 
large  number  of  cases  have  reported  a  few  cases  of  intestinal  tuberculosis,  but 
none,  so  far  as  I  know,  have  been  able  to  verify  their  findings  by  autopsy. 

The  present  study  represents  the  examination  of  222  stools  in  109  patients. 
A  great  part  of  this  work,  however,  is  not  checked  up  by  autopsy  findings,  and 
while  I  shall  give  the  results  of  the  entire  series,  the  conclusions  are  based 
only  on  the  cases  coming  to  autopsy,  numbering  thirty-three. 

Taking  the  entire  series,  but  one  examination  was  made  in  75  cases; 
of  these,  11  were  positive  and  65  were  negative.  In  12  two  examinations  each 
were  made;  of  these,  a  positive  reaction  was  obtained  in  5  and  a  negative  in  7. 
In  22  the  stools  were  examined  three  or  more  times;  a  number  of  them  six  and 
seven  times  each.  These  cases,  which  included  the  6  without  ulceration,  gave 
8  positive  and  14  negative  tests. 

Considering  the  33  autopsied  cases  alone,  one,  which  gave  a  positive  test, 
was  omitted  because  of  hemorrhoids  and  a  history  of  the  presence  of  blood  after 
defecation  for  some  months  prior  to  admission  to  the  hospital.  Of  the  re- 
maining 32  cases,  26  had  ulcers  and  6  were  free  from  ulceration.  The  6  cases 
without  ulceration  were  repeatedly  examined  (five  to  seven  times)  and  always 
with  a  negative  result. 

Twelve  of  the  26  remaining  cases  showed  the  presence  of  occult  blood  at 
least  once,  and  in  4  instances  from  two  to  four  times  each. 
*  Univer.  Penn.  Med.  Bull.,  July,  1906. 
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In  7  instances  the  test  was  positive  at  the  first  examination;  in  12  the  feces 
were  examined  from  one  to  three  times  with  negative  results.  The  greatest 
number  of  negative  tests  in  a  case  showing  ulcers  was  6. 

Those  who  have  worked  with  the  test  in  gastric  and  duodenal  ulcer  and 
carcinoma  of  the  gastro-intestinal  tract  have  shown  that,  to  be  of  any  value,  a 
number  of  tests  must  be  made.  Two  or  three  negative  tests  are  valueless.  If, 
however,  the  tests  are  repeatedly  negative,  I  believe  we  may  assume  that 
tuberculous  ulceration  is  probably  absent. 

WTiile  the  intensity  of  the  color  reaction  is  an  indication  of  the  severity  of  the 
hemorrhage,  it  affords  no  clue  as  to  the  amount  of  ulceration  present.  Marked 
bleeding  may  come  from  one  small  ulcer  and  very  little  from  extensive  ulcera- 
tion. Several  positive  tests  were  obtained  in  one  case  which  at  autopsy  showed 
but  one  ulcer;  the  intestines  in  this  case,  however,  had  several  large  areas 
which  were  deeply  congested.  The  case  with  six  negative  tests  had  a  large 
number  of  ulcers. 

The  bleeding  from  tuberculous  ulcers  seems  to  show  the  same  characteristics 
as  that  from  gastric  or  duodenal  ulcers  and  typhoid  ulcers,  namely,  that  it  is 
often  intermittent  in  character,  at  least  so  far  as  the  test  for  occult  blood  shows. 
Thus  in  many  cases  a  positive  test  is  followed  by  a  negative  one,  and  vice  versa. 

The  results  as  indicated  by  these  autopsied  cases  show  that  in  every  in- 
stance in  which  occult  blood  was  found  ulcers  were  present  in  the  intestines. 
While  half  of  the  cases  with  ulcers  gave  negative  results,  it  is  probable  that,  had 
the  stools  been  examined  sufficiently  often,  a  positive  result  would  have  been 
obtained  in  a  much  larger  number.  It  is  also  of  interest  to  note  that  the  cases 
without  ulcers  were  frequently  examined  with  negative  results. 

I  wish  to  express  my  thanks  to  Mr.  Karl  W.  Smith,  a  student  of  the  Jefferson 
Medical  College,  f  or  assistance  rendered  in  carrying  out  this  work. 

DISCUSSION  ON  DR.  CRAIG'S  AND  DR.  LANDIS'  PAPERS 
Dr.  Lawrence  F.  Flick,  Philadelphia :  On  the  subject  of  the  elimina- 
tion of  the  tubercle  bacilli  by  the  bowels  I  should  like  to  say  a  word.  It  has 
been  demonstrated  that  the  tubercle  bacilli  can  be  eliminated  by  the  kidneys 
without  an  open  lesion  in  the  kidneys.  Some  of  the  work  done  by  Dr.  Walsh 
leaves  no  doubt  upon  this  subject.  He  has  been  able  to  develop  tuberculosis 
in  guinea-pigs  with  injections  of  urine  in  one  instance,  at  least,  from  a  patient 
in  whom  there  was  no  microscopic  lesion  determinable  in  the  kidney  after 
death.  Now,  if  it  is  true  that  tubercle  bacilli  can  be  eliminated  by  the  kidneys, 
by  analogy  we  may  reason  it  to  be  true  that  the  same  thing  can  take  place  in 
the  bowels.    The  large  bowel  is  an  eliminative  organ  and  frequently  takes  the 
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place  of  the  kidneys  in  eliminative  work,  or  supplements  that  work.  If  elim- 
ination of  tubercle  bacilli  by  the  bowel  can  be  demonstrated,  it  will  open  up  an 
entirely  new  field  of  study  in  tuberculosis.  It  will  give  us  new  ideas  on  the 
subject.  It  will  show  that  to  a  great  extent  tubercle  bacilli  can  circulate  in 
the  blood  without  giving  any  evidence  of  their  presence.  I  trust  this  study 
will  be  piu-sued  and  pushed  to  a  conclusion.  I  believe  it  is  possible  to  demon- 
strate whether  or  not  the  tubercle  bacilli  can  be  eliminated  by  the  bowel, 
and  I  hope  the  demonstration  will  be  soon  made. 

Dr.  Alfred  Meyer,  New  York :  It  seems  to  me  that,  in  view  of  the  fact 
that  there  are  a  number  of  cases  of  tuberculosis  seen  in  which  the  bacilli  are 
supposed  to  be  eliminated  by  the  intestines  and  are  really  cases  of  pulmonary 
tuberculosis  with  bacilli  in  the  sputum,  we  should  hesitate  to  accept  such  a 
view.  In  these  cases  no  doubt  the  sputum  containing  the  bacilli  has  been 
swallowed.  It  is  not  fair  to  speak  of  the  elimination  of  the  tubercle  bacilh 
in  that  way.  I  would  question  this  conclusion  on  the  evidence  obtained  from 
the  study  of  one  case. 

Dr.  Lawrence  F.  Flick,  Philadelphia:  My  friend  has  not  taken  my 
point.  The  demonstration  must  be  made  without  open  lesions.  The  possi- 
bility of  having  swallowed  the  tubercle  bacilli  does  not  exist.  This  side  of  the 
question  has  been  carefully  investigated  by  the  reader  of  the  paper.  He 
injects  into  the  circulation  the  tubercle  baciUi,  and,  before  there  is  a  possibility 
of  an  open  lesion,  or  swallowing  of  sputum  containing  the  tubercle  bacilli,  he 
makes  his  demonstration.  I  recognize  the  fact  that  any  data  obtained  by  a 
study  of  the  feces  in  a  person  who  has  an  open  lesion  in  the  lungs,  and  who 
might  swallow  the  sputum,  may  mean  nothing  at  all  for  determining  this 
question.  To  demonstrate  this  problem  there  must  be  no  possibility  of  tu- 
bercle bacilli  gaining  entrance  into  the  intestine  or  into  the  stools  except  from 
the  circulation  into  which  the  tubercle  bacilli  have  been  injected.  Any  other 
demonstration  is  of  no  value. 

Dr.  Alfred  Meyer,  New  York :  Then  I  admit  the  value  of  the  work  that 
has  been  done.  But  I  still  feel  as  though  there  was  another  obstacle  in  the 
way.  My  impression  is  that  up  to  today  in  the  study  of  the  blood  in  cases  of 
pulmonary  tuberculosis  there  has  been  noted  an  absence  of  tubercle  bacilli  in 
the  blood.  My  impression  is  that  the  number  of  studies  made  as  to  the  pres- 
ence of  tubercle  bacilli  in  the  blood  is  not  large.  As  a  preliminary  to  this 
study  it  seems  to  me  that  investigators  should  combine  and  study  this  question: 
"In  what  proportion  of  cases,  and  in  what  stage  of  the  cases,  do  we  find  tuber- 
cle bacilli  in  the  blood  ?"  Our  first  duty  is  to  point  to  the  reality  of  the  tuber- 
cle bacilli  being  in  the  blood :  make  this  first  absolutely  reliable. 


SECTION  OF 
TUBERCULOSIS  IN  CHILDREN 

Chairman 
THOMAS  MORGAN  ROTCH,  M.D. 
Boston 

Secretary 

SAMUEL  S.  ADAMS,  M.D. 
Washington 


THE  LIVING  PATHOLOGY   OF  TUBERCULOSIS  OF 
THE  BONES  IN  EARLY  LIFE 

By  Thomas  Morgan  Rotch,  M.D.,  and  Arial  Wellington  George,  M.D. 

Boston 


Much  has  been  studied  in  connection  with  and  much  progress  made  in 
tuberculosis  of  the  lungs,  but  we  should  understand  that  of  equal,  if  not  greater, 
importance  is  a  consideration  of  tuberculosis  of  the  bones. 

There  are  a  number  of  facts  which  make  a  study  and  consequently  a  knowl- 
edge of  tuberculosis  of  the  bones  of  great  importance. 

In  order  to  diagnosticate  tuberculous  conditions  as  such  and  to  enable  us 
to  differentiate  tuberculous  from  non-tuberculous  conditions,  it  is  of  the  utmost 
moment  that  we  should  recognize  the  normal  living  anatomy  of  the  bones  at 
different  periods  of  development,  as  portrayed  by  the  Rontgen-ray.  This  is 
especially  necessary  in  the  early  stages  of  tuberculous  disease,  where  the  path- 
ological changes  are  often  slight  and  obscure,  and  yet  where  an  early  diagnosis 
is  extremely  valuable:  not  only  often  enabling  us  to  arrest  the  disease  by  treat- 
ment, but  to  determine  whether  the  condition  is  merely  a  slight  anomaly  of 
healthy  bone  or  some  non-tuberculous  affection.  In  both  these  latter  con- 
ditions we  can  often  decide  that  the  case  is  not  tuberculous,  and  therefore  not 
fit  to  be  sent  to  tuberculous  hospitals  or  homes,  for  two  reasons :  First,  because 
we  have  none  too  much  accommodation  for  tuberculous  cases  who  have  the 
prior  right  to  be  looked  after,  and,  second,  because  we  should  not  ignorantly 
expose  a  non-tuberculous  patient  to  tuberculous  infection.  It  is  also  important 
that  the  treatment  in  tuberculosis  should  be  begun  very  early,  so  as  to  protect 
the  ear  and  other  organs  from  resulting  infection. 

There  is  no  diagnostic  means  so  valuable  for  the  detection  of  tuberculosis 
of  the  bones  as  the  Rontgen-ray  in  the  hands  of  experts  in  its  technique.  Over 
and  over  again  it  becomes  a  most  important  factor  in  the  chain  of  evidence 
which  may  lead,  unless  refuted  by  the  ray,  to  stamping  an  individual  as  syph- 
ilitic, and  thus  perhaps  ruining  his  social  life. 

Witness  the  possible  differentiation  by  the  ray  of  the  tuberculous  lesions  of 
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the  bones  from  the  periosteal  lesions  of  syphilis  and  the  especial  lesions  repre- 
sented by  dactylitis.  Again,  the  importance  of  differentiating  by  the  Rontgen 
method  a  non-tuberculous  from  a  tuberculous  arthritis,  and  a  tuberculous  hip 
from  an  osteomyelitis  or  an  acute  trauma,  is  very  great. 

The  moral  to  be  drawn  from  what  has  been  said  above  is  that  in  the  past, 
and  very  often  in  the  present,  many  groups  of  cases  have  been  considered  and 
treated  as  tuberculous  when  they  have  been  by  no  means  really  so.  The 
Rontgen  method  often  corrects  us  when  we  have  been  mistaken  in  making  a 
diagnosis  of  tuberculosis,  and  shows  us  that  if  the  true  diagnosis  had  been  made, 
an  entirely  different  treatment  would  have  been  indicated. 

We  may  tabulate  our  knowledge  on  the  pathological  findings,  and  understand 
the  terminal  lesions  at  the  autopsy;  we  may  make  advances  in  the  treatment 
of  tuberculosis ;  but  how  significant  is  the  announcement  in  the  sanatoria  that 
early  cases  of  tuberculosis  are  preferably  taken,  or  often  only  taken!  The 
diagnosis  of  these  early  cases,  especially  where  the  bones  are  affected,  is  exceed- 
ingly difficult  without  the  aid  of  the  Rontgen-ray,  even  when  a  thorough  clinical 
examination  has  been  made,  and  especially  in  those  cases  where  the  tuberculin 
test  cannot  be  used.  Most  important  of  all,  next  to  the  actual  operative  in- 
dications which  the  Rontgen-ray  gives  us,  is  its  differentiation  of  tuberculosis 
of  the  bones  in  doubtful  and  obscure  cases  from  such  diseases  as  osteomyelitis 
and  syphilis  and  trauma.  Probably  thousands  of  lives  could  be  saved  if  cases 
of  tuberculosis  could  be  recognized  before  the  later  and  more  advanced  lesions 
had  resulted,  with  their  almost  hopeless  prognosis. 

There  are  certain  early  lesions  in  tuberculosis  of  the  bones  which  can  be 
detected  by  means  of  the  Rontgen-ray.  One  of  the  first  manifestations  of  a 
tuberculous  lesion  of  the  bones  is  atrophy  of  the  shaft  of  the  bone,  whether  it  be 
of  the  femur  or  of  the  humerus.  This  may  occur  long  before  a  definite  focus 
of  disease  is  discernible,  and  this  atrophy  of  size  as  well  as  of  quality  of  the 
bone  will  be  noticed  to  increase  progressively. 

The  infection  commonly  attacks  the  epiphysis  of  the  long  bones,  and  is  first 
detected  by  the  Rontgen  method  as  a  small  area  of  increased  radiobility.  This 
area  slowly  increases  in  size  and  shows  an  atrophy  of  the  bone  about  the  point 
of  infection  disproportionate  to  the  amount  of  diseased  bone  apparent.  This 
atrophy  may  be  due  partly  to  the  infection,  but  is  also  partly  due  to  the  slow 
progress  of  the  disease  and  to  disuse  of  the  part. 

Out  of  a  very  large  number  of  cases  which  illustrate  what  has  just  been  said 
we  have  picked  out  a  few  which  represent  notable  examples  of  the  importance 
and  value  of  avoiding  mistakes  in  tuberculosis  by  the  intelligent  use  of  the 
Rontgen  method.    The  work  was  done  at  the  Children's  Hospital,  Boston. 


Case  I.    plate  l 


A    W.  GEORGE,  M.D.,  BOSTON. 


Case  H.    Plate  ll 


A.  W.  GEORGE,  M.D.,  BOSTON. 


Case  ill.    Plate  ill 


A.  W.  GEORGE,  M.D.,  BOSTON. 


Case  ill.    Plate  IV 


A.  W.  GEORGE,  M.D..  BOSTON 


Case  hi.    plate  v 


A.  W.  GEORGE.  M.D.,  BOSTON. 


T.   M.   ROTCH,   M.D.,   AND  A.   W.   GEORGE,   M.D.  299 

Case  I  (Plate  I).  Age,  five  years.  This  case  represented  a  mistake  in  diagnosis. 
There  were  classical  signs  of  tuberculosis  of  the  hip,  and  the  diagnosis  was  tuberculosis  of 
the  hip.  The  ray  showed  a  focus  of  disease  in  the  neck  of  the  femur,  extending  to  the 
epiphyseal  line,  but  not  into  the  epiphysis.  The  lesion  represented  a  low  grade  of  in- 
fection, probably  non-tuberculous.  Tuberculosis  very  seldom  comes  primarily  in  the  shaft 
of  a  bone. 

Case  II  (Plate  II).  Age,  twelve  years.  A  cUnical  diagnosis  of  tuberculosis  of  the 
knee  was  made  in  this  case,  and  it  was  treated  as  such  for  two  years.  The  case  was  fol- 
lowed up  by  a  series  of  »-rays  at  intervals,  and  at  no  time  was  any  change  noticed  in  the 
bones  which  would  suggest  tuberculosis.  On  the  contrary,  the  marked  atrophy  of  the 
bone  and  its  lessened  radiobility  pointed  more  to  disuse  than  to  disease.  That  is,  it  was 
atrophy  of  the  quality  of  the  bone  substance  rather  than  the  atrophy  of  size  which  is 
characteristic  of  tuberculosis.  It  was  the  treatment  with  a  stifif  plaster  bandage  which 
had  produced  this  condition. 

Case  III.  Age,  three  years.  Parents  healthy.  No  tuberculosis  in  family  history. 
Nurse  was  probably  tuberculous.  The  child  was  well  until  five  months  old,  when  a  swell- 
ing appeared  in  the  upper  part  of  the  tibia,  just  below  the  patella;  at  this  time  also  a  swell- 
ing of  the  middle  phalanx  of  the  middle  finger  of  each  hand  appeared. 

Through  a  misapprehension  of  the  serious  nature  of  the  case  by  the  physician  in 
charge  (who  also  was  inclined  to  make  the  diagnosis  of  syphilis  on  account  of  the  dactylitis) 
nothing  especial  was  done,  except  to  live  at  a  sanatorium  until  January,  1907,  when  a  radio- 
graph was  taken.  The  true  lesions  were,  therefore,  not  recognized  for  some  time,  and  in 
March,  1907,  a  secondary  infection  of  the  dorsal  vertebrae  took  place. 

Plate  III  shows  a  distinct  area  of  destruction  of  the  bone  in  the  middle  phalanx  of  the 
middle  finger  of  the  right  hand,  without  any  evidence  of  proliferation  of  the  periosteum. 
The  first  phalanx  of  the  middle  finger  in  the  left  hand  shows  the  result  of  previous  destruc- 
tive process,  but  at  the  time  when  the  radiograph  was  taken  there  was  new  bone  formation. 
The  deformities  of  the  fingers  are  demonstrated  in  the  radiographs. 

Case  III.  Age,  three  years.  Plate  IV,  taken  from  the  same  case,  shows  a  lateral  view. 
The  lesion  was  situated  about  one  inch  below  the  jepiphyseal  line.  The  destructive  area 
is  shown  by  the  disappearance  of  the  cortical  bone  and  cavity  formation.  About  this  point 
was  an  abscess  filled  with  destroyed  particles  of  bone  and  the  caseous  material. 

Case  III.  Age,  three  years.  Plate  V,  taken  from  the  same  case,  shows  at  the  tenth 
dorsal  vertebra  the  beginning  of  an  absorption  and  destruction,  with  fusion  of  the  body 
with  the  ninth  dorsal  vertebra.  At  about  this  point  thickening  of  the  tissue  or  abscess 
formation  is  apparent  in  the  radiograph. 
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The  literature  produced  in  the  last  few  years  on  the  subject  of  tuberculosis 
in  early  life  is  so  enormous,  and  the  number  of  new  observations,  experiments, 
facts,  and  theories  contained  therein  so  great,  that  it  is  exceedingly  difficult  to 
summarize  the  recent  advances  in  the  knowledge  of  this  disease.  Moreover, 
the  views  brought  forward  are  so  divergent,  yet  are  all  supported  by  such 
masses  of  carefully  obtained  and  compiled  evidence,  that  it  is  still  more  diffi- 
cult to  choose  among  them  or  to  form  any  satisfactory  conclusions.  The  sub- 
ject is  still  under  discussion,  and  is  now,  more  than  ever,  full  of  open  questions, 
to  which  the  final  answers  must  still  be  awaited. 

In  this  paper  I  shall  endeavor  to  summarize  some  of  the  results  of  all  this 
work.  I  shall  present  as  facts  those  points  which  are  admittedly  established, 
and  shall  give  my  personal  opinion  on  the  preponderance  of  the  evidence  in 
the  points  under  discussion  in  which  an  exhaustive  study  of  the  literature  has 
enabled  me  to  form  an  opinion.  The  remaining  points  will  be  presented  as 
theories  or  as  open  questions. 


INCIDENCE  OF  TUBERCULOSIS  IN  EARLY  LIFE 

Important  conclusions,  based  on  an  immense  number  of  autopsies,  have 
been  drawn  as  to  the  frequency  of  tuberculosis  in  early  life.  It  has  for  some 
time  been  known  that  this  disease  is  exceedingly  common  in  childhood — more 
so  than  has  been  generally  supposed.  But  the  most  striking  fact  brought  out 
in  the  autopsy  statistics  is  that  the  frequency  of  occurrence  of  tuberculosis 
increases  regularly  with  the  age.  It  is  rare  in  the  first  three  months  of  life, 
and  increases  steadily  throughout  childhood,  not  only  from  year  to  year,  but 
also,  in  the  first  two  years,  from  month  to  month.  According  to  the  statistics 
of  various  observers,  it  is  at  follows : 
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First  three  months 0-2  per  cent. 

Second  three  months 16-17        " 

Second  six  months 22-26        " 

I-  2  years 42-44        " 

2-10  years 67        " 

10-15  years 64-77        " 

This  fact  is  of  great  significance  in  connection  with  the  question  of  source 
and  mode  of  infection,  to  be  discussed  later. 

The  same  statistics  show  that  tuberculosis  as  the  cause  of  death  in  those 
cases  in  which  it  was  found  at  autopsy  decreased  with  advancing  age.  Ham- 
burger and  Slicka,  whose  figures  are  based  on  2557  autopsies  on  children  under 
fifteen  years,  found  that  in  all  those  cases  in  which  tuberculosis  was  found  in 
children  under  six  months,  it  was  the  direct  cause  of  death,  but  that  in  children 
in  the  second  six  months  it  was  the  direct  cause  in  75  per  cent.  Over  two 
years,  it  is  much  more  infrequently  the  direct  cause  of  death. 

They  also  found  absolutely  no  evidence  of  any  tendency  toward  healing 
in  the  first  two  years  of  life. 

It  should  be  mentioned  here  that  Salge  concludes,  from  careful  researches, 
that  autopsy  findings  are  not  an  absolute  indication  of  the  prevalence  of  tuber- 
culosis in  early  life,  but  represent  only  a  minimum,  as  virulent  bacilli  may  be 
present  without  producing  demonstrable  lesions. 


NATURE  OF  THE  TUBERCULOUS  PROCESS  IN  EARLY  LIFE 

Recent  studies  also  have  emphasized  the  great  difference  in  the  pathology 
of  tuberculosis  in  early  life  from  that  of  adult  life.  Tuberculosis  in  infancy 
and  childhood  is  essentially  a  disease  of  the  lymph -nodes.  Tuberculous  ade- 
nitis represents  the  chronic  tuberculosis  of  childhood,  as  phthisis  represents 
the  chronic  tuberculosis  of  the  adult.  The  autopsy  statistics  quoted  above 
showed  tuberculous  involvement  of  the  bronchial  lypiph-nodes  in  98  per  cent. ; 
the  mesenteric  lymph-nodes  in  36  per  cent.;  the  cervical  lymph-nodes  in  30 
per  cent. 

Leaving  aside  for  the  present  the  questions  of  the  source  of  the  tuberculous 
infection  and  its  point  of  entrance  into  the  body,  we  know  that  in  children  the 
bacilli  do  not  usually  cause  demonstrable  primary  lesions  of  the  skin  or  mucous 
membranes,  but  localize  themselves  in  the  lymph-nodes.  Here  they  set  up  a 
chronic  process  which  authorities  agree  to  be  a  reaction  of  defense,  directed 
toward  the  prevention  of  a  futher  extension  of  the  virus.  In  proportion  to 
the  completeness  of  this  protective  reaction  the  bacilli  are  either  prevented 
from  multiplying,  and  thus  may  remain  indefinitely  latent,  or  they  multiply, 


302    ADVANCES   IN   KNOWLEDGE   OF  TUBERCULOSIS   IN  EARLY  LIFE 

though  prevented  from  spreading.  In  the  former  there  are  no  dinical  mani- 
festations; in  the  latter,  there  is  faulty  nutrition,  loss  of  weight,  and  occasion- 
ally fever. 

There  is  at  times  a  further  extension  of  chronic  tuberculosis.  This  occurs 
when  virulent  bacilli  escaping  into  the  circulation  localize  themselves  in  such 
a  tissue  that  the  tissue  reaction  again  succeeds  in  limiting  their  fiurther  spread. 
This  is,  in  fact,  a  true  metastasis.  Examples  are  the  tuberculosis  of  the  bones 
and  the  solitary  tubercles  sometimes  foimd  in  the  brain  or  liver. 

This  metastasis  of  chronic  tuberculosis  is,  however,  not  the  usual  method 
in  which  further  spreading  takes  place.  The  usual  method  is  the  acute  tuber- 
culosis of  early  life.  When  the  resistance  of  the  human  organism  is  lowered 
by  some  cause,  such  as  an  intercurrent  infection,  notable  among  which  are 
measles  and  pertussis,  or  some  indeterminable  cause,  the  bacilli  invade  the 
general  circulation  and  produce  an  acute  general  or  localized  miliary  tuber- 
culosis. It  was  formerly  supposed  that  miliary  tuberculosis  occurred  only 
when  a  large  number  of  bacilli  suddenly  escaped  into  the  blood-stream.  The 
weight  of  modern  opinion  does  not  believe  this,  but  rather  that  a  few,  possibly 
only  one,  escape,  the  main  point  being  that  a  vascular  lesion  is  formed  from 
which,  as  a  nidus,  further  extension  occurs.  Thus,  for  example,  in  tubercu- 
lous meningitis  one  bacillus  may  cause  a  tubercle  in  the  lymph-spaces  of  the 
pia,  from  which,  as  a  source,  the  infection  spreads  along  the  course  of  the  vessels 
through  the  vascular  channels  throughout  the  tissue.  General  miliary  tuber- 
culosis is  due  to  a  tuberculous  vascular  thrombus,  which  forms  a  similar  nidus. 

Although  tuberculous  meningitis  and  acute  miliary  tuberculosis  are  the 
commonest  acute  manifestations  of  tuberculosis  in  early  life,  and  are  responsible 
for  the  greater  part  of  the  mortality,  other  acute  or  subacute  forms  occur,  such 
as  tuberculous  bronchopneumonia  and  tuberculous  peritonitis.  In  the  latter, 
the  infection  reaches  the  peritoneum  through  the  lymphatics,  and  a  tubercle 
is  formed  which  forms  the  nidus  from  which  the  general  involvement  of  the 
membrane  takes  place.  Whether  in  tuberculous  bronchopneumonia  the  in- 
vasion occurs  through  the  pulmonary  lymphatics  or  from  a  fresh  aerogenous 
infection  is  one  of  the  questions  which  still  remains  unsettled. 

SOURCES  OF  INFECTION 

For  a  long  time  after  Koch's  discovery  it  was  believed  that  tubercle  bacilli, 
like  the  pyogenic  cocci,  were  generally  distributed,  were  everywhere — in  the 
air,  in  the  dust  of  the  streets,  in  houses,  and  in  food.  Under  such  circumstances 
every  one  was  constantly  exposed  to  tuberculosis,  and  infection  occurred  when 
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resistance  was  sufBciently  lowered  to  give  the  omnipresent  germs  a  start.  This 
view  has  been  proved  to  be  untrue.  It  is  now  generally  recognized  that  the 
only  source  of  tuberculous  infection  is  the  tuberculous  man  or  animal. 

Four  theories  have  been  held  as  to  the  source  of  the  infection:  First,  the 
congenital  theory,  advanced  by  Baumgarten,  that  tuberculosis  is  always  intra- 
uterine in  origin,  due  to  placental  infection.  While  there  is  evidence  that  tuber- 
culous infection  can,  in  very  rare  cases,  occur  in  this  way,  there  is  absolutely 
no  evidence  that  it  plays  any  important  part.  Second,  that  infection  takes 
place  from  the  inhalation  of  dried  tuberculous  sputvun.  Cornet,  who  advanced 
this  view,  supported  it  by  many  ingenious  inhalation  experiments  on  animals, 
from  which  he  concluded  that  it  represented  the  only  source  of  infection.  The 
experiments  are  highly  artificial,  and  the  weight  of  modern  opinion  does  not 
accept  in  full  Cornet's  conclusions,  though  admitting  that  the  dust  from  dried 
sputum  is,  in  fact,  a  source  of  infection  of  great  importance,  and  that  Cornet  has 
conferred  great  benefit  on  the  progress  of  study  by  calling  attention  to  its 
dangers.  The  third  view  is  that  supported  by  Flugge,  that  the  source  of  infec- 
tion is  the  fine  moist  drops  expelled  in  coughing.  This  also  is  a  possible,  but 
by  no  means  exclusive,  method  of  acquiring  the  disease.  Its  chief  benefit  was 
in  calling  attention  to  the  danger  of  the  tuberculous  individual. 

The  fourth  view  is  that  the  source  of  tuberculous  infection  is  the  milk  of 
tuberculous  animals.  The  most  extreme  supporter  of  this  view  is,  or  was, 
Behring,  who  asserted  that  tuberculosis  is  always  primarily  a  disease  of  in- 
fancy, and  that  at  whatever  age  and  in  whatever  form  it  manifested  itself  clin- 
ically, it  was  always  due  to  a  milk  infection  occiuring  in  infancy.  The  phthisis 
of  adults,  he  said,  is  only  the  concluding  chord  of  the  infant's  cradle-song.  This 
view,  naturally,  was  of  intense  interest  to  pediatrists,  and  aroused  a  controversy 
which  has  ever  since  been  raging  in  the  scientific  journals.  In  its  support  are 
the  results  of  much  painstaking  study  on  human  and  bovine  tubercle  bacilli. 
We  know  now  that  the  bovine  type  can  produce  tuberculosis  in  man. 
Behring  based  his  view  chiefly  on  the  fact  that  his  animal  experiments  showed 
that  it  was  practically  impossible  to  infect  young  animals  in  any  way  except 
by  the  food,  and  on  the  frequency  of  latent  tuberculosis  in  childhood. 

Against  it  there  is  much  to  be  said.  One  cannot  reason  too  closely  from 
young  animals  to  young  babies.  Also,  Behring's  view  implies  the  absolute 
identity  of  human  and  bovine  bacilli,  which,  though  a  common  species,  we 
now  know  to  be  two  distinct  types  or  races,  which  can  be  mutually  recog- 
nized. The  bovine  type  is  not  most  commonly  found  at  autopsy.  Also, 
studies  on  tuberculosis  in  cattle  have  shown  that  even  there  infection  takes 
place  most  commonly  by  inhalation.     Finally,  in  Japan,  where  there  are  no 
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cattle,  and  where  milk  is  never  used  as  an  infant  food,  tuberculosis  is  just  as 
common,  in  just  the  same  forms,  as  in  milk -drinking  countries. 

The  whole  history  of  tuberculosis  in  early  life  is  against  the  idea  of  any  one 
exclusive  source  of  infection.  That  infected  food  is  an  important  source,  pos- 
sibly of  special  significance  in  early  life,  cannot  be  denied.  Nevertheless, 
autopsy  statistics  show  that  the  more  an  infant  comes  in  contact  with  his  sur- 
roundings, the  greater  the  liability  to  tuberculosis.  This  fact  points  us  to  the 
chief  factor  in  tuberculous  infection — the  surroundings  of  the  infant.  While 
in  the  cradle  in  his  earliest  months,  he  is  comparatively  protected,  but  as  he 
grows  older  is  more  carried  about  and  handled,  or  when  he  creeps  on  the  floor, 
coming  in  contact  with  soiled  handkerchiefs  and  all  sorts  of  other  objects, 
putting  everything  he  finds  into  his  mouth,  or  inhaling  contaminated  dust, 
then  the  opportunities  for  infection  multiply.  This  view  of  house  infection, 
of  infection  from  surroundings,  as  the  chief  source,  is  now  generally  held  by 
the  best  authorities.  Even  Behring  has  recently  modified  his  views  to  include 
it,  and  there  is  experimental  evidence  in  its  favor,  as  young  guinea-pigs,  placed 
in  tuberculous  families,  contract  the  disease. 


THE   PORTALS   OF   ENTRY   FOR   TUBERCULOUS   INFECTION 

The  main  difference  of  opinion  still  remains,  not  so  much  as  to  the  source 
of  the  infection,  but  as  to  its  portal  of  entry  into  the  body  in  early  life.  So  high 
an  authority  as  Schlossmann  believes  that  Behring's  theory  of  tuberculosis 
being  always  acquired  through  the  intestine  in  infancy  is  the  most  important 
step  in  the  progress  of  knowledge  of  this  disease  since  Koch's  discovery  of  the 
bacillus.  Many  other  authorities  believe  today  that  tuberculosis  is  practically 
always  acquired  through  the  intestine. 

The  supporters  of  this  view  now  admit  the  importance  of  house  contagion, 
in  which  the  child  carries  the  bacillus  to  its  mouth.  They  even  admit  that 
tubercle  bacilH  can  enter  with  the  air-stream,  in  which  case  they  believe  the 
organisms  become  entangled  in  the  secretions  of  the  nose  or  pharynx  and  are 
swallowed.  In  any  case  they  reach  the  intestine,  where  the  lymphatic  appa- 
ratus is  specially  adapted  to  their  penetration.  The  fact  that  the  bronchial 
lymph-nodes  are  more  frequently  involved  than  the  mesenteric  is  explained 
on  the  ground  that  the  latter  form  insufficient  filters  against  the  penetrating 
power  of  the  bacilli,  which  consequently  enter  the  general  circulation  via  the 
thoracic  duct,  and  localize  themselves  in  the  points  of  least  resistance,  which 
are  the  bronchial  lymph -nodes. 

This  view  is  supported  mainly  by  the  results  of  experiments  on  animals 
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which  have  lymph-node  tuberculosis  resembling  that  of  infancy,  in  which  the 
lesions  of  the  bronchial  lymph-nodes  are  due  to  ingestion  of  the  virus,  it  being 
very  difl&cult  to  produce  tuberculosis  by  inhalation.  Another  argument  is 
based  on  the  infrequency  with  which  the  lungs  and  larynx  are  affected  in  in- 
fancy, and  that  the  first  lesion  is  always  vascular.  Moreover,  a  violent  reaction 
of  the  limg  is  caused  in  infancy  when,  by  inhalation,  even  the  smallest  foreign 
bodies  enter  the  smaller  bronchioles  and  alveoli,  but  no  reaction  of  the  lymph- 
nodes.  Also,  all  other  infections  entering  by  inhalation  involve  the  bronchi  or 
alveoli,  not  the  lymph-nodes,  and  hence  tuberculosis  is  obviously  hematogenous 
or  lymphogenous. 

The  chief  argvmaent  against  this  view  is  that  it  is  unwise  to  draw  such  im- 
portant and  far-reaching  conclusions  as  to  children  from  laboratory  experi- 
ments on  animals.  If  it  is  true  that  the  tubercle  bacillus  can  pass  through  the 
mucosa  of  the  intestine  without  producing  a  lesion,  the  same  is  true  of  the 
mucosa  of  the  lung,  and  if  the  lungs  and  larynx  are  infrequently  affected,  the 
same  is  true  of  the  intestine.  Inhalation  does  not  imply  the  entrance  of  a  num- 
ber of  bacilli,  and  hence  no  violent  reaction  is  necessary.  All  analogy  points 
to  the  lymph-nodes  lying  nearest  to  the  point  of  entrance  as  the  ones  primarily 
affected,  which  means  that  the  more  frequent  point  of  entry  is  in  the  lungs. 
The  behavior  of  dust-particles  is  a  strong  argument  in  favor  of  the  aerogenous 
origin  of  lymph-node  tuberculosis.  And  Theobald  Smith  has  shown  that 
even  in  cattle  tuberculosis  enters  more  often  through  the  lung  than  through  the 
intestine. 

It  is  probable  that  in  infancy  the  commonest  portals  of  entry  are  the  lungs, 
the  tonsils  and  nasopharynx,  and  the  intestine.  Corresponding  with  these 
three  portals  of  entry  we  find  primary  involvement  of  the  bronchial,  cervical, 
and  mesenteric  lymph-nodes. 


SOME  THEORETICAL  CONSIDERATIONS 

I  must  call  attention  to  some  theoretical  views  recently  advanced  by  Dr, 
Theobald  Smith.  Taking  up  the  subject  of  the  parasitism  of  the  tubercle 
bacillvis  from  the  point  of  view  of  the  parasite,  he  points  out  that  a  stable  para- 
sitism results  from  a  selective  adaptation  the  result  of  the  interaction  of  twcx 
organisms.  It  is  necessary,  for  the  continued  existence  of  such  a  parasitism, 
that  the  parasite  shall  provide  itself  with  a  mode  of  exit  from,  as  well  as  entry 
into,  the  host.  From  this  necessity  follows  a  lowered  virulence,  or  invasive 
power;  the  bacillus  attacks  the  skin  or  mucous  membrane,  and  phthisis  is  the 
commonest  form.     Other  forms,  as  lymph-node  tuberculosis,  are  aberrant. 
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as  the  parasite  must  die  without  exit.  Such  forms  are  commoner  in  childhood, 
because  the  bacillus,  being  keyed,  as  it  were,  to  adult  life,  is  more  invasive  in 
childhood. 

As  a  result  of  the  study  of  the  peculiarities  of  tubercle  bacilli  in  cultures, 
and  of  the  reactions  to  tuberculins  and  vaccines,  Smith  has  formulated  an  inter- 
esting theory.  The  tissue  reaction  in  tuberculosis  is  a  mechanism  of  mutual 
defense  on  the  part  of  host  and  parasite,  and  is  stimulated  by  something  given 
oflf  by  living  bacilli  only.  He  believes  the  bacilli  are  provided  with  a  protecting 
envelop,  with  neutral  chemotaxis,  which  must  first  be  removed  by  the  body 
fluids,  the  blood,  which  can  be  compared  to  an  opsonin,  although  Smith  does 
not  agree  with  Wright  that  phagocytosis  and  the  leucocytes  play  much  part  in 
the  defense  against  tuberculosis.  The  envelop  being  removed,  the  bacilli  mul- 
tiply and  stimulate  cell  proliferation,  which  checks  multiplication.  Some 
bacilli  are  destroyed,  while  the  rest,  protected  by  caseation,  remain  latent,  pro- 
vide themselves  with  a  new  protecting  envelop,  and,  if  discharged,  are  ready  to 
infect  again.  Thus  when  bacilli  are  latent,  it  is  because  the  opsonic,  or  capsule- 
removing,  power  of  the  blood  is  too  low,  and  the  body,  while  apparently  im- 
mune, is  really  in  a  state  of  hypersusceptibility.  When  the  capsule-dissolving, 
or  opsonic,  power  rises,  multiplication  begins. 

Without  entering  upon  any  discussion  of  the  very  technical  evidence  upon 
which  this  theory  is  based  I  will  say  that  I  think  it  is  specially  attractive  in 
connection  with  the  peculiarities  of  tuberculosis  in  early  life,  namely,  the  great 
frequency  of  latent  tuberculosis,  and  the  frequency,  extreme  severity,  and  fatal- 
ity of  the  acute  manifestations.  The  child's  blood  is  low  in  capsule-removing 
power,  hence  tuberculosis  is  latent,  but  the  child  is,  nevertheless,  hypersuscep- 
tible,  hence  the  little  resistance  and  tendency  toward  healing. 

THE  DIAGNOSIS  OF  TUBERCULOSIS  IN  EARLY  LIFE 

As  to  the  diagnosis  of  tuberculosis  in  early  life,  much  work  has  been  done 
with  a  view  to  determining  the  exact  diagnostic  value  of  the  tuberculin  reaction. 
It  is  admittedly  certain  in  animals,  but  has  frequently  failed  in  adults.  The 
conditions  are  believed  to  be  more  favorable  in  children,  where  the  reaction 
is  considered  a  very  valuable  diagnostic  sign.  Schick,  basing  his  conclusions 
on  exhaustive  experimental  work,  believes  that  a  local  reaction  is  less  apt  to 
fail  than  the  general  constitutional  reaction.  He  concludes  that  no  known  case 
where  tuberculosis  has  been  excluded  with  certainty  has  given  a  local  reaction, 
and  that  this  reaction  is  often  the  only  positive  sign. 

As  to  serum  diagnosis,  much  work  has  been  done,  but  final  conclusions  as 
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to  its  value  cannot  yet  be  drawn.  Many  observers  believe  the  agglutination 
test  to  be  an  absolute  and  very  early  sign,  while  others  deny  its  value,  and  have 
found  agglutinating  power  in  the  serum  of  apparently  healthy  persons. 

On  the  difficult  subject  of  the  clinical  diagnosis  of  chronic  tuberculosis  in 
early  life  there  has  been  much  painstaking  observation,  and  a  few  new  points 
have  been  brought  out.  D'Espine  believes  he  has  found  a  reliable  method  of 
diagnosticating  enlargement  of  the  bronchial  lymph-nodes  by  auscultating 
the  voice.  In  a  normal  child  the  tracheal  tone  stops  abruptly  at  the  seventh 
cervical  spine,  but  with  a  pathologic  process  in  the  lymph-nodes  it  extends  fur- 
ther downward.  In  the  first  stage  auscultation  on  the  child's  crying  or  pro- 
nouncing the  resonant  words  "  trois-cent  trois,"  reveals  a  whispering  tone  super- 
added to  the  voice,  which  in  a  more  advanced  stage  becomes  bronchophony. 
Dulness  on  percussion  of  the  seventh  cervical  or  first  dorsal  spines  is  a  later 
sign,  as  are  intrascapular  dulness  and  the  bronchial  souffle.  Gibson  has  called 
attention  to  venous  dilatation  over  the  chest,  neck,  or  shoulder,  tending  to  con- 
verge above  the  sternum,  as  a  valuable  sign.  The  most  important  diagnostic 
method,  however,  which  we  now  have  at  our  disposal,  is  due  to  the  recent  per- 
fection of  radioscopic  diagnosis. 

There  has  been  much  discussion  recently  as  to  the  possibiHty  of  recovery 
from  tuberculous  meningitis.  In  the  literature  of  the  last  twelve  years  I  found 
only  three  cases  of  recovery  where  the  diagnosis  was  satisfactorily  established. 

THE  PROBLEM  OF  IMMUNITY 

Ever  since  Koch's  discovery  of  the  tubercle  bacillus,  for  those  who  have 
busied  themselves  with  the  study  of  tuberculosis  from  the  scientific  standpoint 
the  central  problem  has  been  the  conferring  of  artificial  immunity.  The  prob- 
lem, like  most  problems  in  immunity,  is  so  complicated  that,  as  far  as  human 
beings  are  concerned,  but  httle  of  positive  and  practical  value  has  been  accom- 
pUshed.  Nevertheless,  an  enormous  amount  of  work  has  been  done,  with  the 
result  of  at  least  clearing  the  ground  and  preparing  the  way  for  what  will  follow 
in  the  future. 

Three  methods  of  producing  immunity  have  been  tried.  First,  mithridati- 
zation,  producing  active  immunity  by  the  frequent  introduction  of  increasing 
doses  of  poison;  second,  jennerization,  producing  active  immunity  by  infecting 
with  weakened  cultures;  third,  serum  therapy,  producing  passive  immunity  by 
introducing  an  immune  serum.  The  third  method  has  given  no  favorable 
results  at  all.  The  first  was  the  method  chosen  by  Koch  with  the  old  tubercu- 
lin.    Though  useful  in  animals,  it  has  failed  in  human  beings,  and  it  has  been 
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shown  that  it  confers  immunity  only  against  poison,  not  against  living  bacilli. 
The  attention  of  the  scientific  world  is  now  focused  upon  the  second  method — 
the  conferring  of  immunity  by  means  of  vaccines. 

There  are  many  preparations  of  tubercle  bacilli  now  in  use  as  vaccines, 
and  their  value  as  immunizing  agents  is  not  yet  settled.  The  question  is  still 
in  its  infancy,  yet  some  progress  has  been  made.  It  has  at  least  been  deter- 
mined that  the  immunizing  power  of  a  vaccine  is  distinct  from  its  toxic  ac- 
tion, and  the  most  modem  investigators  are  working  with  vaccine  and  doses 
which  cause  no  general  constitutional  reaction. 

The  ingenious  theory  of  the  opsonin  brought  out  by  Wright  has  been  applied 
to  tuberculosis.  I  assume  you  are  familiar  with  the  general  theory.  As  you 
know,  he  takes  the  opsonic  index  as  a  guiding  factor  in  giving  the  tuberculous 
vaccine.  It  is  extremely  ingenious.  The  chief  objection  is  that  there  is  no 
evidence  that  phagocytosis  is  at  all  an  important  factor  in  the  protecting  mech- 
anism against  tuberculosis.  Granting,  then,  that  the  opsonic  index  rises  after 
an  injection  of  tuberculous  vaccine,  and  that  a  permanently  raised  opsonic 
power  may  be  produced  in  the  blood  by  repeated  injections  made  at  the  proper 
time,  nevertheless  there  would  be  no  reason  to  expect  an  increased  power  of 
resistance  against  the  organism. 

Nevertheless,  other  substances,  true  antibodies,  may  increase  in  parallel 
with  the  opsonin,  which  are  of  protective  use,  so  that  one  cannot  yet  condemn 
this  method.  Such  antibodies  may  be  the  substances  which  dissolve  the  pro- 
tective envelop  as  suggested  by  Smith. 

Smith  believes  that  the  hypersusceptibility  produced  by  an  attack  of  tuber- 
culosis is  in  reality  a  partal  immunity,  that  immunity,  being  depended  on 
the  tissue  reaction,  is  of  necessity  focal,  and  though  some  general  immunity 
is  produced,  it  is  not  sufficient  always  to  prevent  a  second,  a  severer,  attack. 
This,  though  insufficient,  carries  with  it  the  germ  of  the  possibility  of  immuni- 
zation to  such  a  degree  as  to  wholly  prevent  a  second  attack.  The  chief 
stumbling-block  to  producing  immunity  in  tuberculosis  is  that  the  immunizing 
substance  is  toxic,  and  immunity  requires  exposure  of  the  whole  body  to  a  toxic 
immunizing  substance.  Nevertheless,  the  human  being  is  undoubtedly  in  a 
fairly  good  state  of  natural  resistance  toward  tuberculosis,  and  there  is  much 
hope  that  a  method  will  be  devised  by  which,  by  the  creation  of  local  foci  under 
the  control  of  the  observer,  general  immunity  may  be  attained. 


THE  PRESENT  STATUS  OF  THE  TRANSMISSIBILITY 
OF  BOVINE  TUBERCULOSIS,  AS  ILLUSTRATED 
BY  INFANTS  AND  YOUNG  CHILDREN 

By  Henry  Larned  Keith  Shaw,  M.D. 

Albany 


Koch,  in  his  historic  address  before  the  British  Congress  for  Tuberculosis 
in  1901,  called  the  attention  of  the  medical  profession  throughout  the  world 
to  the  question  of  the  intercommunicability  of  bovine  and  human  tuberculosis. 

That  there  was  a  distinct  difference  in  the  morphology  of  the  tubercle 
bacillus  of  bovine  and  of  human  origin  had  been  convincingly  shown  by  Theo- 
bald Smith,  of  Boston,  in  1898.  Koch  went  further  and  denied  the  transmis- 
sibility  from  man  to  cow  and  vice  versi.  He  was  the  first  to  authoritatively 
state  that  tuberculous  cattle  were  not  a  source  of  infection  to  human  beings. 

Behring  takes  the  opposite  view,  and  claims  that  all  tuberculosis  is  of  bovine 
origin,  the  bacilli  entering  the  system  during  childhood  and  in  most  cases  re- 
maining latent  for  years.  Such  diverse  opinions,  held  by  eminent  and  scien- 
tific authorities,  have  aroused  the  widest  interest  and  bred  countless  contro- 
versies. 

No  attempt  will  be  made  in  this  paper  to  review  or  analyze  the  vast  amount 
of  literature  that  is  accumulating  on  this  subject.  Reference,  however,  to 
some  of  the  more  important  papers  is  necessary  to  understand  the  present  trend 
of  opinions. 

The  Royal  Commission  in  England,  who  had  spent  several  years  in  their 
investigations  and  whose  report  has  just  been  published,  cast  some  doubt  on 
the  theory  of  two  sharply  defined  types  of  the  bacillus.  De  Schweinitz  and 
Salmon,  in  this  country,  have  never  accepted  the  existence  of  two  distinct 
types.  They  believe  the  differences  are  due  to  the  host  and  both  have  a 
common  origin. 

On  the  other  hand,  the  German  Commission  and  most  of  the  French  and 
German  bacteriologists  believe  the  existence  of  two  types  is  proved  and  estab- 
lished. Theobald  Smith,  Ravenel,  and  the  great  majority  of  American  pathol- 
ogists, most  of  whom  have  done  experimental  work  to  decide  this  very  im- 
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portant  point,  agree  that  there  are  two  types  of  tubercle  bacilli,  distinct  in  cul- 
tural characteristics,  virulence,  and  morphology. 

The  claim  made  by  Koch  that  the  human  type  will  not  infect  cattle  has  been 
disproved  by  many  observers.  Ravenel  in  this  country,  Kossel  in  Germany, 
and  the  Royal  Commission  in  England  have  all  produced  bovine  tuberculosis 
from  the  human  bacillus.  It  must  be  stated,  however,  that  this  only  rarely 
occurred  in  feeding  experiments  and  was  successful  in  a  small  number  of  in- 
stances after  inoculation  and  injection.  The  experiments  show  that  the  human 
bacillus  is  not  very  virulent  to  cattle.  On  the  other  hand,  the  bovine  bacillus 
is  very  virulent  to  cows  and  swine. 

The  question  of  greatest  concern  to  us  is  whether  the  bovine  bacillus  is 
transmissible  to  man,  and  if  so,  to  what  extent  ?  This  is  a  question  that  cannot 
be  demonstrated  experimentally  and  must  be  judged  from  inferences.  But 
as  inferences  are  not  admissible  in  solving  a  scientific  point,  we  must  approach 
this  question  from  a  careful  clinical  study  in  conjunction  with  pathological 
and  bacteriological  examinations. 

Two  queries  naturally  suggest  themselves  in  this  connection.  Do  bovine 
bacilli  occur  in  milk,  and  if  so,  are  they  pathogenic  for  children?  Delepene 
found  virulent  tubercle  bacilli  in  17.6  per  cent,  of  a  series  of  specimens  collected 
in  Manchester.  It  is  generally  believed  that  the  udders  must  be  infected  before 
bacilli  are  found  in  the  milk.  Adami,  however,  found  bacilli  in  60  per  cent, 
of  tuberculous  cattle  in  which  there  was  no  lesion  of  the  lacteal  tract.  Ravenel 
experimented  with  five  cows  with  no  physical  signs  of  tuberculosis,  but  reacting 
to  tuberculin,  and  later  confirmed  the  diagnosis  on  autopsy.  The  milk  of  these 
cows  was  inoculated  into  guinea-pigs,  of  which  number  18.7  per  cent,  became 
infected  by  a  single  dose  of  milk  from  cows  having  no  disease  of  the  udder. 
Rabinovitsch,  of  Berlin,  obtained  similar  results. 

It  is  difficult  to  state  the  exact  frequency  of  tuberculosis  in  cattle.  This 
depends  on  the  herd,  surroundings,  climate,  etc. 

In  Massachusetts,  in  1901,  over  24,000  cattle  were  tested  with  tuberculin 
and  half,  or  50  per  cent.,  were  positive,  but  these  were  suspected  and  selected 
cattle.  In  Connecticut  14  per  cent,  of  the  cows  were  tuberculous,  and  in  New 
York,  15  per  cent. 

The  Wisconsin  experimental  station  found  35  per  cent,  of  suspected  herds 
tuberculous  and  9  per  cent,  of  non-suspected  herds.  The  statistics  show  that 
tuberculosis  in  cattle  in  the  United  States  is  far  from  an  uncommon  occurrence. 

If  bovine  tuberculosis  is  transmissible  to  children,  it  must  be  through  the 
milk,  and  if  all  milk  containing  tubercle  bacilli  was  capable  of  producing  tuber- 
culosis, very  few  of  us  would  escape. 
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In  view  of  a  very  confusing  literature  and  wishing  to  establish  a  scientific 
clinical  justification  for  the  transmission  theory,  I  addressed  a  circular  letter 
with  questions  bearing  on  this  point  to  the  members  of  the  American  Pediatric 
Society,  to  teachers  of  pediatrics  not  members  of  the  society,  and  to  several 
prominent  pathologists  who  have  contributed  to  this  subject. 

Seventy-nine  letters  with  a  list  of  questions  inclosed  were  sent  and  replies 
have  been  received  from  sixty-seven,  and  I  wish  to  express  my  appreciation 
of  the  kindness  and  courtesy  of  these  gentlemen. 

The  first  question  was:  "Do  you  believe  that  bovine  tuberculosis  is  trans- 
missible to  man  ?  "  Five  replied  in  the  negative  and  twenty-five  would  express 
no  opinion.  Of  the  thirty-seven  answering  "  yes, "  ten  quahfied  their  answers 
by  saying  that  transmission  occurred  "in  relatively  rare  cases,"  "exception- 
ally, "  "  to  a  very  limited  extent, "  etc. 

The  second  question  was:  "Have  you  in  your  personal  experience  seen 
cases  which  you  believe  to  be  such?"  There  were  only  nine  affirmative  an- 
swers to  this  question.  The  remaining  twelve  questions  pertained  to  the 
clinical,  pathological,  and  bacteriological  points.  In  the  cases  reported  by 
six  of  the  nine  infection  by  the  bacilli  of  human  type  could  not  be  excluded  be- 
cause no  bacteriological  determination  of  the  type  of  the  tubercle  bacilli  had 
been  made.  Three  men  reported  seven  positive  cases  where  the  infection  came 
clearly  from  the  milk  and  the  bacilli  proved  to  be  of  bovine  origin.  These, 
with  twenty- two  cases  collected  by  Bovaird  in  1905  out  of  the  medical  literature 
of  fifteen  years  previous,  make  twenty-nine  positive  cases  of  bovine  tubercu- 
losis transmitted  in  the  milk  of  tuberculous  cows. 

To  summarize,  forty  of  the  sixty-seven  answers  to  the  questions  of  bovine 
transmission  were  negative,  non-committal,  or  restricted.  Nineteen  simply 
answered  yes,  and  nine  were  able  to  report  cases,  of  which  number  only  three 
recorded  cases  in  which  the  bacillus  had  been  proved  to  be  of  the  bovine  type. 
One  well-known  clinician  of  large  experience  wrotp:  "I  have  been  trying  to 
find  some  well-authenticated  case  of  transmission  of  bovine  tuberculosis,  but 
to  my  surprise  I  have  been  unable  to  do  so. " 

In  this  connection  I  will  quote  from  the  letter  of  Dr.  Ruhrah,  of  Baltimore: 
"  Of  two  institutions  for  children  in  this  city,  one  has  tuberculosis,  the  other 
none.  In  the  one  where  tuberculosis  exists  there  have  been  preexisting  cases 
for  years  and  the  source  of  infection  is  plain.  Both  use  milk  from  the  same 
general  dairy,  and  if  the  infection  came  through  the  milk,  there  ought  to  be 
tuberculosis  in  both  institutions.  I  know  of  two  other  institutions  where  there 
are  children  and  no  tuberculosis.  Considering  the  frequency  of  tuberculosis 
in  cattle,  the  transmission  would  be  hard  to  avoid  if  it  commonly  occurred. " 
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The  importance  of  making  a  thorough  examination  of  all  the  factors  enter- 
ing in  the  study  of  a  clinical  case  is  illustrated  by  the  following  personal  ex- 
perience: 

In  February  of  this  year  I  was  called  to  see  a  case  of  tuberculous  menin- 
gitis in  consultation  with  Dr.  Turner,  of  Ticonderoga,  N.  Y.  The  child  was 
fourteen  months  old,  of  healthy  and  well-to-do  parents.  There  was  absolutely 
no  history  of  tuberculosis  on  either  side  of  the  family,  and  the  other  children 
were  strong  and  well.  The  parents  lived  in  a  large  detached  house  about  one- 
half  mile  from  the  village.  None  of  the  servants  had  tuberculosis  or  had 
friends  or  relatives  with  tuberculosis.  The  baby  had  been  exclusively  breast 
fed  until  it  was  twelve  months  old,  when  it  was  gradually  weaned  on  milk 
obtained  exclusively  from  two  cows  belonging  to  a  neighbor. 

In  the  absence  of  all  apparent  human  contagion,  the  milk  was  suspected 
and  the  local  veterinarian  was  instructed  to  test  both  cows  with  tuberculin. 
The  report  came  that  one  of  the  cows  had  reacted  with  a  temperature  of  103°  F., 
while  there  was  no  reaction  in  the  other.  These  facts  were  reported  to  the 
New  York  State  Department  of  Agriculture  and  the  suspected  cow  was  con- 
demned and  brought  to  Albany  for  slaughter  and  autopsy.  On  arrival  in  Al- 
bany Dr.  Kelly,  the  State  Veterinarian,  made  another  tuberculin  test,  with  a 
negative  result.  Nevertheless,  the  cow  was  slaughtered  and  a  most  careful 
autopsy  performed  without  revealing  a  single  tuberculous  lesion.  The  milk 
from  the  cow  had  previously  been  fed  and  injected  in  guinea-pigs  with  no  result- 
ing infection  in  any  of  the  pigs  after  several  weeks.  Dr.  Hacker,  of  the  Bender 
Hygienic  Laboratory,  went  to  Ticonderoga  and  performed  the  autopsy  on  the 
child,  and  the  following  notes  are  taken  from  his  report: 

A  bdomen. — ^Not  distended.  The  subcutaneous  fat  is  slightly  diminished.  Muscles  pale 
and  flabby.  About  25  c.c.  of  clear,  straw-colored  fluid  is  present  in  the  peritoneal  cavity. 
The  peritoneum  is  smooth  and  glistening.  No  adhesions  present.  The  mesenteric  lymph- 
nodes  are  slightly  enlarged  and  firmer  than  usual,  and  beneath  the  peritoneum  some  are  of 
a  light,  mottled,  yellowish-gray  color. 

Lung. — Crepitation  is  present  throughout.  Beneath  the  thymus  and  about  the  trachea 
is  a  mass  of  enlarged  firm  lymph-nodes  measuring  5  by  4  by  3  cm.,  which  are  adherent 
to  the  inner  surface  of  the  upper  right  lobe. 

Spleen. — The  capsule  is  smooth,  and  beneath  it  occasional  minute  gray,  translucent 
spots  are  visible. 

Cranium. — The  dura  mater  is  congested.  The  pia  mater  is  opaque,  and  the  blood- 
vessels markedly  dilated.  The  lateral  and  convex  surfaces  are  studded  with  gray  to  yellow 
translucent  or  opaque  spots,  some  of  which  have  become  conglomerate.  These  spots  are 
chiefly  about  the  blood-vessels. 

Anatomical  Diagnosis. — Tuberculous  cerebrospinal  meningitis;  tuberculosis  of  spleen; 
tuberculosis  of  peritracheal  lymph-nodes;  fatty  degeneration  of  hver;  hypostatic  conges- 
tion of  lung. 

Microscopical  Diagnosis. — Acute  miliary  tuberculosis  of  lung  and  liver;  fatty  degenera- 
tion of  liver;  cloudy  swelling  of  kidney. 
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Specimens  from  several  of  the  organs  were  sent  to  Dr.  Theobald  Smith, 
of  Boston,  who  has  not  yet  made  his  report. 

The  source  of  infection  in  this  case  seemed  at  first  glance  to  come  directly 
and  positively  from  the  cow.  The  baby  had  been  exclusively  breast  fed  until 
receiving  for  about  six  weeks  the  milk  from  these  two  cows.  There  was  no 
hereditary  tuberculous  taint  and  absolutely  no  known  exposure.  One  cow  was 
reported  tuberculous  and  the  chain  of  circumstantial  evidence  seemed  con- 
clusive. But  the  absence  of  any  tuberculous  disease  in  the  cow  at  autopsy  and 
the  negative  results  after  feeding  and  inoculating  guinea-pigs  with  the  milk 
honorably  acquitted  the  cow  from  any  participation  in  this  tragedy.  The 
erroneous  result  after  the  first  tuberculin  injection  was  probably  due  to  faulty 
technique  or  some  other  cause  of  temperature  in  the  cow.  May  state  here  that 
Dr.  Kelly  made  a  physical  examination  and  two  tuberculin  tests  on  the  cow 
that  was  reported  healthy,  but  with  negative  results. 

The  point  of  entry  of  the  bovine  bacillus  is  through  the  alimentary  tract. 
Raw,  of  Liverpool,  would  divide  tuberculosis  in  children  into  two  groups,  the 
pulmonary  form  being  the  result  of  inhahng  tubercle  bacilli  of  the  human  type, 
and  the  abdominal  or  grandular  form  being  due  to  the  bovine  bacilluS  taken 
into  the  system  through  the  digestive  system. 

Some  authorities,  notably  Behring,  Vallee,  and  Calmette,  deny  that  infec- 
tion ever  takes  place  through  the  lungs.  Ravenel  believes  that  tubercle  bacilli 
can  pass  through  the  intestinal  wall  and  be  carried  to  distant  parts  without 
any  involvement  of  the  intestinal  mucous  membrane.  The  bacilli  enter  the 
thoracic  duct  and  find  their  way  into  the  lungs  and  mediastinal  glands.  There 
can  be  little  doubt,  however,  in  the  mind  of  an  unbiased  observer,  after  a  care- 
ful study  of  the  literature,  that  infection  takes  place  both  through  the  air  and 
the  food. 

Dr.  Pearce,  of  the  Bender  Hygienic  Laboratory,  gave  me  permission  to  look 
over  the  autopsy  records  on  file  from  1896  to  1906.'  Out  of  1041  autopsies, 
154  were  under  five  years  of  age.  Tuberculosis  occurred  fourteen  times  under 
five  years.  Of  these,  three  were  noted  as  primary  intestinal  tuberculosis,  i.  e., 
the  involvement  of  the  intestine  was  the  oldest  and  primary  lesion. 

At  St.  Margaret's  House  for  Infants,  157  have  died  among  935  admissions 
since  1901.  A  clinical  diagnosis  of  tuberculosis  was  made  in  six  cases,  which 
was  confirmed  in  three  cases  by  autopsy.  (These  autopsies  are  included  in 
those  quoted  above  from  the  Bender  Laboratory.)  In  no  instance  was  there 
any  primary  intestinal  tuberculosis.  This  institution  admits  only  infants  under 
twelve  months  and  discharges  them  when  they  reach  the  age  of  two  years. 
Raw  milk  obtained  from  untested  cows  has  been  the  only  milk  used  for  six 
years. 
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Our  experience  in  Albany  is  in  accord  with  observations  in  this  country 
and  in  France  and  Germany.  Holt  found  no  case  of  primary  intestinal  tuber- 
culosis in  119  children  dying  from  tuberculosis.  Bovaird  found  two  cases  in 
125  autopsies;  Northrup  three  in  125;  Hand  ten  in  115  autopsies  on  tubercu- 
lous children. 

In  Great  Britain  the  primary  involvement  of  the  intestine  is  much  more 
frequent  than  in  other  countries.  Shennan,  in  Edinburgh,  found  primary  in- 
testinal lesions  in  28  per  cent,  of  his  autopsies,  and  the  figures  in  London  and 
other  parts  of  England  range  from  18  to  30  per  cent.  No  satisfactory  explana- 
tion has  yet  been  made  to  account  for  this  great  difference,  and  no  light  was 
shed  by  the  present  investigation. 

Primary  intestinal  tuberculosis  in  young  children  is  claimed  by  many 
writers  to  be  of  bovine  origin.  Theobald  Smith  studied  five  cases  of  primary 
intestinal  tuberculosis  and  only  one  of  the  five  was  proved  to  be  of  the  bovine 
type.  The  Royal  British  Commission  studied  sixty  cases  of  human  tubercu- 
losis, but  in  the  abstract  of  their  report  in  the  British  Medical  Journal  no  men- 
tion is  made  of  how  many  of  these  were  primarily  intestinal.  Nevertheless, 
of  these  sixty  cases,  only  fourteen  were  of  the  bovine  type.  Young  children 
do  not  expectorate,  but  swallow  all  bronchial  secretions,  and  crawl  around  in 
the  dust  and  dirt,  placing  every  movable  article  in  their  mouths,  so  that  the 
chance  of  infection  with  the  human  bacillus  is  very  great. 

Comby,  before  the  International  Congress  of  Tuberculosis  in  1905,  made 
the  emphatic  statement  that  from  his  observations  milk  played  no  appreciable 
part  in  the  spread  of  tuberculosis  in  children.  Human  or  family  contagion 
is  the  greatest  danger,  and  one  that  should  not  be  minimized. 

Sterilized  milk  is  almost  universally  used  for  infant  feeding  in  Paris,  and 
while  it  has  resulted  in  a  marked  diminution  in  the  death-rate  from  intestinal 
diseases,  yet  the  mortality  from  tuberculosis  in  young  children  has  increased. 

Statistics  from  all  sources  show  that  tuberculosis  is  relatively  rare  in  the 
first  six  months  of  life,  and  that  the  greatest  number  of  cases  occur  between 
the  second  and  sixth  year.  If  tuberculous  milk  was  such  a  great  source  of 
danger,  the  greater  number  of  cases  would  appear  before  the  second  year. 

It  is  feared  that  little  has  been  said  in  this  paper  to  bring  this  important 
problem  nearer  a  solution.  Authorities  we  all  respect  are  at  variance  over 
this  issue.  Clinical  evidence  has  been,  in  the  main,  negative.  The  literature 
is  so  voluminous  and  contradictory  that  it  is  impossible  to  make  any  definite 
declaration  of  "  The  Present  Status  of  the  Transmissibility  of  Bovine  Tubercu- 
losis." 

That  tuberculous  cattle  are  a  menace  to  public  health  and  give  the  disease 
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through  their  milk  in  rare  instances  has  been  proved.  Efforts  to  stamp  out 
the  disease  in  cattle  should  be  made,  but  the  attention  of  the  public  should  not 
be  diverted  from  the  great  and  very  real  danger  of  human  contagion.  Whether 
this  takes  place  through  the  respiratory  or  digestive  tract  is  immaterial. 

In  view  of  the  practical  bearing  of  this  question  from  a  sanitary,  hygienic, 
and  dietetic  point  of  view  and  the  evident  confusion  and  lack  of  positive  knowl- 
edge, I  would  earnestly  urge  that  this  section  take  up  a  further  and  systematic 
study  of  bovine  tuberculosis  and  its  transmission  through  milk.  A  committee 
to  consist  of  a  pathologist,  bacteriologist,  veterinarian,  and  two  medical  (cHni- 
cians)  men  could  be  formed  to  make  a  report  at  each  meeting  of  the  work  that 
is  being  done  in  different  countries  and  to  urge  and  see  that  a  differential  bac- 
teriological examination  be  made  in  all  suspected  cases,  not  alone  of  intestinal 
involvement,  but  of  the  bronchial  glands,  lungs,  and  tonsils. 

DISCUSSION  ON  DR.  DUNN'S  AND  DR.  SHAW'S  PAPERS 

Dr.  Theobald  Smith,  Boston,  Mass. :  Mr.  Chairman:  I  hesitate  to 
discuss  extemporaneously  a  subject  so  complex  and  one  in  which  there  are  so 
many  variable  factors.  The  susceptibility  of  human  beings  to  tuberculosis 
differs  on  account  of  age,  race,  previous  infection,  mode  of  entry  of  the  bacillus, 
and  the  source  and  relative  virulence  of  the  bacilli. 

There  are  a  number  of  phases  of  the  problem  which  have  been  made  the 
subject  of  controversy  or  upon  whose  accepted  interpretation  doubt  has  been 
thrown  during  the  past  few  years.  The  chief  among  these  are  latency  in  in- 
fancy and  childhood,  the  assumed  production  of  pulmonary  tuberculosis  by 
feeding  instead  of  inhalation,  and  the  relation  of  cow's  milk  to  the  human 
disease. 

The  question  of  latency  is  touched  upon  by  Dr.  Dunn.  You  have  heard 
his  statistics  that  the  mortality  from  tuberculosis  is  greatest  in  the  early  stages 
of  life  and  that  it  diminishes  as  the  child  grows  older,  and  that  we  find  the  most 
active  types  of  the  disease  in  childhood.  Now,  if  this  is  true,  is  it  possible  that 
tubercle  bacilli  should  remain  latent  in  the  most  susceptible  period  of  life 
and  then  produce  active  pulmonary  disease  in  the  later  decads  of  life?  I 
am  inclined  to  believe  that  the  statistics  of  infantile  tuberculosis  tend  to  dis- 
prove the  theory  of  latency. 

It  is  impossible  to  enter  into  a  discussion  of  the  subject  of  infection  of  the 
lungs  through  the  digestive  tract,  as  it  involves  so  many  lines  of  observation 
and  research.  I  can  only  say  that  my  own  belief  is  based  on  considerable 
work  with  bovine  tuberculosis  in  its  earliest  stages.    I  believe  that  with  rare 
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exceptions  the  infection  first  lodges  in  the  nearest  lymph-nodes,  if  it  has  not 
already  been  held  fast  at  the  place  of  entry.  I  do  not  believe  that  the  tubercle 
bacillus  passes  from  the  digestive  tract  to  the  lungs  and  the  associated  lymph- 
nodes  without  leaving  behind  distinct  traces  of  its  path.  In  other  words,  I 
am  inclined  to  adhere  to  the  hitherto  generally  accepted  view  that  pulmonary 
tuberculosis  is  chiefly  the  result  of  inhalation. 

As  regards  the  relation  of  cow's  milk,  it  may  be  said  that  a  certain  number 
of  cases  in  infants  and  children  are  evidently  due  to  the  ingestion  of  bovine 
bacilli.  The  disease  produced  starts  in  the  tonsils,  the  cervical  lymph-nodes, 
and  the  mesenteric  nodes.  It  may  be  arrested  in  these  places  or  become 
disseminated. 

It  seems  to  me  of  great  importance  that  we  continue  to  study  cases  of  tuber- 
culosis in  children  bacteriologically,  no  matter  whether  the  primary  foci  are 
found  in  the  lungs,  bronchial  nodes,  the  bones,  or  the  mesenteric  nodes. 
We  need  a  much  larger  amount  of  statistical  material  before  we  can  estimate 
satisfactorily  the  relative  frequency  of  milk  infection. 

In  the  mean  time  we  should  approach  the  subject  of  the  control  of  bovine 
tuberculosis  temperately  and  from  the  basis  of  actual  fact  rather  than  precon- 
ceived notions.  The  factor  of  bovine  tuberculosis  in  man  is  not  of  such  impor- 
tance, according  to  present  information,  that  it  should  be  permitted  to  imperil 
financially  the  proper  execution  of  measures  designed  to  relieve  and  cure  the 
strictly  human  disease,  or  to  divert  attention  from  it  as  the  chief  evil. 

Dr.  Mazyck  P.  Ravenel,  Philadelphia :  I  am  sorry  to  have  to  disagree 
with  Dr.  Smith  in  some  of  the  statements  he  has  made.  The  report  of 
the  English  Royal  Commission  shows  that  they  found  the  bovine  germ  in 
the  sputum  in  one  instance.  The  German  Commission  found  the  bovine 
tubercle  bacillus  in  one  case  of  acute  miliary  tuberculosis,  so  that  we  are  justi- 
fied in  saying  in  at  least  a  certain  number  of  instances  the  bovine  tubercle 
bacillus  has  been  found  in  cases  of  human  tuberculosis  other  than  those  con- 
fined to  the  intestines.  I  must  take  issue  also  with  the  statement  that  Dr. 
Smith  has  proved  that  inhalation  was  the  chief  source  of  infection  in  cattle. 
This  is  not  believed  to  be  true  by  one  of  the  most  prominent  veterinarians  in 
the  United  States,  who  has  charge  of  the  work  of  one  of  our  largest  States,  and 
who  has,  therefore,  had  exceptional  opportunities  for  observation.  The  con- 
dition of  the  retropharyngeal  gland  is  always  looked  for  on  the  belief  that  in- 
fection in  cattle  is  very  often  through  the  alimentary  tract.  Also  the  exami- 
nation of  swine  by  the  United  States  Government  for  tuberculosis  is  based 
largely  on  the  condition  of  the  glands  about  the  throat.  The  evidence  seems 
clear  that  ingestion  tuberculosis  is  the  chief  mode  of  infection  in  cattle  and 
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swine.  This  belief  is  strengthened  by  observations  made  in  dairy  herds  where 
the  disease  spreads  from  a  single  animal  to  others  along  the  same  line,  the 
mode  of  infection  probably  being  through  the  habit  cows  have  of  hcking  each 
other.  The  statistics  quoted  by  Dr.  Shaw  of  institutions  do  not  prove  any- 
thing, as  they  are  too  incomplete.  While  it  is  important  to  study  children  who 
have  died  of  tuberculosis,  it  is  perhaps  more  valuable  to  examine  those  who 
have  died  of  other  infections,  as  has  been  done  by  Councilman,  Mallory  and 
Pierce,  Kossel,  and  others.  The  former,  who  examined  children  dead  of  diph- 
theria, found  primary  intestinal  involvement  hi  about  27  per  cent,  of  those  show- 
ing tuberculosis.  Tuberculosis  in  children  tends  to  become  rapidly  generalized, 
consequently  in  those  who  die  from  other  afifections  we  are  most  apt  to  get  a 
clearly  localized  primary  lesion.  I  have  shown  at  the  New  York  Academy 
of  Medicine,  Johns  Hopkins,  in  Philadelphia,  and  other  places  specimens  from 
monkeys  which  were  fed  by  my  own  hands,  in  which  the  intestines  were  either 
not  involved  at  all,  or  only  slightly  so,  while  the  lungs  were  widely  diseased. 
Any  one  examining  these  specimens  and  not  knowing  their  history  would  un- 
hesitatingly pronounce  them  cases  of  intestinal  tuberculosis.  In  the  same  way 
I  am  convinced  that  infection  in  children  takes  place  through  the  intestines,, 
even  if  the  disease  shows  itself  first  and  chiefly  in  the  lungs,  the  bacilli  passing 
with  the  chyle  up  the  thoracic  duct  and  entering  the  blood-stream. 

It  seems  somewhat  strange  to  me  that  recent  work  on  this  subject  has  not 
been  mentioned.  Schlossman  and  Engel,  by  injecting  into  the  stomach  of 
guinea-pigs  tubercle  bacilli  mixed  in  cream,  demonstrated  that  within  six  hours 
these  bacilli  had  reached  the  lungs  from  the  intestines.  At  the  laboratory  of 
the  State  Livestock  Sanitary  Board  of  Pennsylvania  in  1903,  operating  on  dogs, 
I  proved  conclusively  in  eight  out  of  ten  experiments  that  tubercle  bacilli 
introduced  into  the  stomach  with  cream  had  reached  the  mesenteric  glands  and 
thoracic  duct  in  three  and  a  half  to  four  hours.  Dr.  Shaw  has  misquoted  my 
words  in  saying  that  I  hold  that  the  mesenteric  glafids  escape  injury.  I  am 
sure  that  the  tubercle  bacilli  can  penetrate  the  intestinal  mucous  membrane 
without  leaving  a  trace,  but  the  mesenteric  glands  are  almost  always  found 
to  be  more  or  less  damaged. 

In  regard  to  the  theory  of  Professor  Behring,  I  agree  with  Dr.  Smith  in  the 
main.  I  cannot  believe  that  cows'  milk  is  the  chief  source  of  tuberculosis  in 
children.  I  am  convinced  that  the  milk  of  tuberculous  cows  plays  an  im- 
portant part  in  the  infection  of  children.  I  cannot  beUeve,  further,  that  tuber- 
culosis in  the  majority  of  cases  begins  in  infancy.  The  evidence  against  this, 
appears  to  be  very  conclusive.    But  none  the  less  does  it  seem  to  be  most  im- 
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portant  to  guard  our  milk-supply  and  eradicate  tuberculosis  from  our  milk- 
producing  animals. 

Dr.  Alfred  F.  Hess,  New  York :  I  think  that  all  of  us  agree  as  to  the 
possibility  of  bovine  infection,  but  the  question  of  frequency  cannot  yet  be 
answered  until  we  have  had  hundreds  more  of  cases.  I  recently  examined  a 
case  which  came  to  the  Babies'  Hospital  in  New  York  city  and  was  pronounced 
by  the  pathologist  to  be  primary  intestinal  tuberculosis.  This  was  proved 
to  be  due  to  a  bacillus  of  the  human  type,  as  frequently  found  in  cases  of  ali- 
mentary origin. 

In  the  report  mentioned,  I  noticed,  as  did  Dr.  Ravenel,  that  a  bacillus  of 
bovine  type  was  isolated  from  the  sputum.  This  has  never  been  reported 
before.  It  was  noted  in  one  part  of  the  report,  but  in  another  part  it  was 
entirely  omitted,  so  that  it  could  be  readily  overlooked. 

The  report  of  the  Commission  was  of  particular  interest  to  me.  There  were 
fourteen  cases  of  tuberculous  joint  disease  reported,  and,  in  all  cases,  a  bacil- 
lus of  the  human  type  was  found.  Of  course,  fourteen  cases  are  by  no  means 
enough  to  judge  of  the  type  of  the  disease;  but  it  suggests  that  possibly,  if 
enough  of  these  cases  are  thus  examined,  enough  cases  of  glandular,  joint, 
pulmonary,  and  other  forms  of  tuberculosis,  we  may  finally  be  able  to  diag- 
nose cases  clinically  as  being  of  the  bovine  or  human  variety. 

Furthermore,  the  bacteriological  examination  may  not  only  tell  us  the  fre- 
quency of  the  two  types  of  infection,  but  we  may  be  able  to  divide  the  two 
types  of  tuberculosis  into  clinical  groups,  and  be  enabled  to  suggest  a  treat- 
ment by  human  or  bovine  vaccination  or  tuberculin. 

Dr.  Charles  Hunter  Dunn,  Boston :  I  would  like  to  say  in  reply  to 
Dr.  Ravenel  that  I  did  not  quote  the  work  of  Americans  because  I  wished 
purposely  to  avoid  quoting  any  authorities  in  my  paper.  My  idea  was  merely 
to  give  conclusions.  I  did  not  intend  to  quote  the  work  of  Mallory  and 
Councilman,  nor  of  any  other  individual  investigators. 

The  thing  that  struck  me  the  most  in  going  over  the  literature  on  this 
subject,  in  taking  the  autopsy  statistics,  for  example,  was  the  great  variation 
in  the  figures  in  different  localities  and  environment.  My  conclusions  were 
based  on  all  statistical  figures  taken  from  this  country,  England,  and  Germany — 
all  that  I  could  possibly  find — and  I  drew  my  conclusions  from  them.  I  think 
that  the  evidence  points  pretty  strongly  that  inhalation  rather  than  ingestion 
is  the  commonest  source  of  infection  in  tuberculosis.  Personally  I  feel  that 
there  is  a  great  deal  of  confusion  on  this  subject,  and  that  much  of  it  is  due  to 
drawing  too  wide-spread  conclusions  from  just  such  artificial  experiments 
as  those  cited  by  Dr.  Ravenel. 
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Dr.  Henry  L.  K.  Shaw,  Albany :  I  should  like  to  say  a  word  in  defense 
of  the  two  doctors.  I  did  not  quote  them  as  from  a  scientific  source,  but  sim- 
ply because  what  they  did  tell  me  I  considered  important  enough  to  embody 
in  my  paper.  In  both  institutions  mentioned  by  Dr.  Ruhrah  young  babies 
and  children  are  kept,  and  both  obtained  the  milk  from  the  same  general  dairy. 

The  series  of  cases  in  Albany  were  made  up  by  Dr.  Pearce.  The  autopsies 
were  gone  over  carefully,  and  in  every  one  the  primary  lesion  was  found,  and 
there  were  only  three  cases  of  primary  intestinal  tuberculosis. 

Dr.  Smith  tells  me  that  in  the  last  three  years  in  an  institution  in  Boston 
but  two  cases  of  primary  intestinal  tuberculosis  were  found.  Primary  intes- 
tinal tuberculosis  is  an  extremely  rare  thing.  Dr.  Snow  reported  a  case  be- 
fore the  American  Pediatric  Society  last  year  of  a  young  infant  fed  entirely 
on  the  breast  with  primary  intestinal  tuberculosis  where  the  source  of  infec- 
tion was  definitely  traced  to  a  tuberculous  nurse,  and  therefore  not  bovine, 
but  of  human  origin. 


ARE  TUBERCULOUS  INFANTS  AND  CHILDREN  IN 
THE  FIRST  FIVE  YEARS  OF  LIFE  LIABLE  TO  BE 
SOURCES  OF  INFECTION? 

By  Samuel  S.  Adams,  M.D. 

Washington,  D.  C. 


The  answer  to  this  question  must  of  necessity  involve  theoretical  reasoning 
rather  than  practical  deductions,  because  data  bearing  directly  upon  this  phase 
of  the  problem  of  tuberculosis  are  not  to  be  found.  One  may  speculate  upon 
definite  results  obtained  from  the  tuberculous  adult,  but  this  does  not  solve  the 
problem,  because  in  some  respects  the  child  under  five  years,  and  especially 
under  two,  offers  obstacles  not  easily  overcome.  One  conversant  with  the 
clinical  features  of  this  disease  in  the  youth,  particularly  when  the  respiratory 
tract  is  involved,  would  hardly  hesitate  to  say  that  danger  of  infection  exists 
unless  precautions  are  taken  to  prevent  it;  but  can  one  possessed  of  a  thorough 
knowledge  of  the  course  of  the  disease  in  the  young  child  assert  with  positive- 
ness  that  it  is  a  menace  to  society  if  the  same  precautions  are  omitted  ?  Alge- 
braic formulae,  resembling  the  intricate  problems  of  calculus,  have  been  pre- 
sented to  insure  us  of  accuracy  in  compounding  a  food  quite  like  that  originat- 
ing in  the  woman's  breast;  and  each  formula  may  be  mathematically  correct, 
but,  alas!  there  is  something  wrong  with  the  infant's  digestive  apparatus,  so 
the  mixture  disagrees.  Likewise  we  may  formulate  definite  conclusions,  based 
upon  phenomena  observed  in  adults,  which  make  the  tuberculous  infant  a 
source  of  infection,  but  the  existence  of  such  conditions  must  be  proved. 

As  to  the  frequency  of  tuberculosis  in  young  children,  the  statistics  of  numer- 
ous clinicians  preclude  the  possibiUty  of  reaching  a  definite  percentage.  In 
the  Children's  Hospital  of  the  District  of  Columbia,  during  the  past  twelve 
years,  2.2  per  cent,  of  all  patients  admitted  to  the  Baby  Ward  were  tuberculous, 
the  percentage  of  deaths  from  tuberculosis  being  5.4  per  cent,  of  the  mortality 
from  all  causes.  Of  the  pulmonary  type,  0.88  per  cent,  were  admitted,  of 
which  50  per  cent,  died;  of  general  tuberculosis,  0.66  per  cent,  were  admitted 
and  83  per  cent,  died;  and  of  tuberculous  meningitis,  0.66  per  cent,  were  ad- 
mitted and  all  died.    The  statistics  of  this  same  institution,  excluding  infants 
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under  eighteen  months,  would  show  the  frequency  of  tuberculosis  approximat- 
ing the  percentage  of  cases  examined  by  Miiller,  of  Munich,  in  which  40  per 
cent,  were  tuberculous.  On  the  other  hand,  the  records  of  the  Washington 
Hospital  for  Foundhngs  would  give  a  percentage  less  than  that  of  either  the 
New  York  Infant  Asylum  (8  per  cent.)  or  the  New  York  Babies'  Hospital  (14 
per  cent.).  The  large  number  of  cases  in  the  first-named  Washington  institu- 
tion is  due  to  the  admission  of  negroes,  in  whom  it  is  the  exception  not  to  find 
tuberculosis  at  necropsy,  whatever  the  immediate  cause  of  death.  Its  infre- 
quency  in  the  Washington  Hospital  for  Foundlings,  when  compared  with  simi- 
lar institutions  in  other  cities,  may  be  attributed  to  racial  and  social  influences. 
The  infants  admitted  are  nearly  all  the  offspring  of  American  whites,  and  are 
usually  not  of  the  pauper  or  vicious  class.  Observation  in  these  two  institu- 
tions justifies  the  statement  that  of  those  dying  of  tuberculous  disease,  the 
lungs  and  bronchial  lymph-nodes  were  involved  in  90  per  cent.;  and  in  only 
a  small  number  of  those  dying  from  pulmonary  tuberculosis  was  non-involve- 
ment of  neighboring  organs  noted. 

Positive  results,  however,  are  significant  as  to  the  seat  of  the  tuberculous 
lesion.  In  Holt's  119  cases  under  three  years,  the  lungs  were  affected  in  99  per 
cent.,  the  pleura  in  58  per  cent.,  the  bronchial  lymph-nodes  in  96  per  cent., 
the  brain  in  37  per  cent.,  the  intestines  in  37  per  cent.,  the  mesenteric  lymph- 
nodes  in  35  per  cent.,  and  the  peritoneum  in  9  per  cent.,  and  in  131  necropsies, 
chiefly  upon  children  over  three  years,  in  the  Pendlebury  Hospital,  Manchester, 
England,  the  lungs  were  involved  in  93  per  cent.,  the  pleura  in  76  per  cent., 
the  bronchial  lymph-nodes  in  70  per  cent.,  the  brain  in  46  per  cent.,  the  intes- 
tines in  50  per  cent.,  the  mesenteric  lymph-nodes  in  59  per  cent.,  and  the  peri- 
toneum in  28  per  cent.  In  125  necropsies  upon  tuberculous  children  Northrup 
found  that  primary  infection  had  occurred  through  the  respiratory  tract. 
Bovaird,  in  his  seventy-five  necropsies,  found  the  primary  lesion  in  the  lungs 
or  bronchial  lymph-nodes  in  60  cases.  My  own  experience  accords  with  that 
of  Holt,  in  which  the  greatest  number  are  primarily  infected  in  the  bronchial 
lymph-nodes  and  lungs,  then  the  brain,  and  last  the  mesenteric  nodes. 

R.  G.  Freeman  considers  the  usual  portal  of  entrance  the  respiratory  tract, 
although  he  admits  that  primary  intestinal  infection  occasionally  occurs.  He 
differs  but  slightly  from  other  observers  as  to  the  location  of  the  lesion. 

Sufficient  evidence  is  at  hand  to  establish  the  fact  that  infants  and  young 
children  are  more  frequently  affected  by  tuberculosis  than  is  generally  supposed, 
and  that  the  organs  involved  in  the  greatest  number  are  the  lungs,  as  in  the 
adult,  but  this  does  not  prove  that  they  are  sources  of  infection.  It  is  generally 
conceded  that  the  respiratory  and  gastro-enteric  tracts  are  the  avenues  of  en- 
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trance  for  the  infection;  but  it  is  also  admitted  that  as  long  as  the  tubercle 
bacillus  remains  with  the  host  it  is  not  dangerous  to  others.  Every  author 
warns  us  in  the  strongest  manner  to  prevent  the  infant  from  being  infected  by 
nursing  his  tuberculous  mother  or  wet-nurse,  or  by  being  handled  or  kissed  by 
any  tuberculous  subject;  but  none  of  them  tells  us  that  the  tuberculous  infant 
or  child  may  spread  the  disease,  although  Weber,  in  his  Croonian  Lectures  of 
1885,  shows  the  liabihty  of  the  infant  being  a  source  of  infection  by  citing  the 
case  of  a  healthy  wet-nurse  becoming  infected  by  nursing  a  tuberculous  infant. 
If,  then,  we  admit  that  in  90  per  cent,  of  tuberculous  children  under  five 
years  dying  of  the  disease  the  respiratory  tract  is  the  portal  of  entry  and  the 
lungs,  pleura,  and  bronchial  lymph-nodes  are  the  seat  of  the  disease,  can  we 
assert  that  such  subjects  do  infect  others?  Are  the  local  conditions  such  as  to 
render  him  as  dangerous  to  society  as  his  elder  brother,  whose  respiratory 
organs  are  also  tuberculous  ?  No  one  will  deny  that  the  youth  or  adult  with 
pulmonary  tuberculosis  may  infect  others  by  his  sputum,  which  contains  the 
tubercle  bacilli,  but  does  the  young  child  do  it?  Pulmonary  tuberculosis  in 
the  infant  and  young  child  is  characterized  by  three  forms — the  miliary,  the 
cheesy,  and  the  tuberculous  bronchopneumonic.  In  the  miliary  form  tubercles 
are  found  throughout  the  lung,  which,  on  section,  is  devoid  of  air  in  places. 
The  smaller  bronchi  are  congested  and  partly  filled  with  bloody  mucus.  In 
the  cheesy  form  there  are  areas  of  cheesy  masses  which  may  coalesce  and  form 
small  cavities.  In  tuberculous  bronchopneumonia  extensive  areas  of  lung 
tissue  are  destroyed.  The  apices  in  young  children  are  seldom  affected.  In 
many  cases  of  pulmonary  tuberculosis,  even  in  the  worst  form,  cough  is  absent 
and  there  is  no  expectoration.  This  being  the  general  rule,  how  may  such  a 
child  become  a  source  of  infection  ?  If  the  tubercles  are  stored  in  the  bronchial 
nodes  or  encapsulated  in  the  lung  structure,  there  may  be  no  bacilli  in  the 
bronchial  secretion,  but  the  beginning  of  the  ulcerative  process  marks  the  egress 
of  the  tubercle  bacilli.  It  is  true  that  the  young  child  does  not  expectorate, 
but  it  is  equally  true  that  the  exudate  passes  from  the  lung  to  the  pharynx  and 
is  swallowed.  Under  such  conditions  tubercle  bacilli  may  be  found  in  the 
saliva,  the  vomited  matter,  and  in  the  stools.  If  in  the  saliva,  the  opportunity 
for  dissemination  is  offered.  The  nursing  infant  may  infect  the  mother  or 
the  wet-nurse  by  inoculating  the  nipple;  may  spread  the  disease  by  being 
fondled  or  kissed;  and  may  pollute  its  clothing  or  bedding  by  drooUng,  sneez- 
ing, or  coughing.  The  young  child  may  also  become  a  source  of  infection  by 
being  caressed,  through  the  medium  of  pet  cats  and  dogs,  by  spitting  or  sneez- 
ing on  his  playmates,  by  means  of  toys,  glasses,  or  spoons,  or  occupying  the 
same  bed  with  the  uninfected,  particularly  the  younger,  members  of  his  family. 
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Next  in  order  of  frequency  is  tuberculosis  of  the  mesenteric  lymph-nodes, 
the  intestines,  and  the  peritoneum.  As  long  as  the  tuberculous  process  is  con- 
fined to  the  peritoneal  cavity,  there  would  seem  to  be  no  likelihood  of  the  child 
being  a  source  of  infection,  other  than  auto-infection,  although  Hecht  ^  claims 
that  in  tuberculosis  of  the  mesenteric  glands  the  feces  often  show  the  presence 
of  mucus,  blood,  and  tubercle  bacilli  in  cases  in  which  there  is  no  diarrhoea.  If 
the  tubercle  baciUi  are  present  in  the  stook  of  children  with  tuberculosis  of  the 
mesenteric  or  peritoneal  nodes,  without  involvement  of  the  intestine,  it  must  be 
in  rare  cases,  for  painstaking  examinations  by  very  competent  bacteriologists 
have  not  discovered  them  in  my  own  cases. 

In  tuberculosis  of  the  intestines,  especially  with  ulcerations,  tubercle  bacilli 
are  found  in  the  stools.  According  to  Cruchet  and  Lapage,^  infants  and  young 
children  swallow  the  sputum  in  tuberculous  affections  of  the  lungs,  and  the 
presence  of  the  tubercle  bacilli  in  the  stools  must  be  considered — (i)  as  a 
source  of  infection;  (2)  as  hastening  the  course  of  the  disease  by  auto-infec- 
tion; and  (3)  as  a  means  of  diagnosis.  From  our  standpoint  the  first  is  of 
greatest  importance.  Using  Strasburger's  method,  Cruchet  and  Lapage  ob- 
tained the  following  results:  (i)  In  the  third  stage  of  tuberculosis  the  bacillus 
was  found  in  three  out  of  three  cases;  (2)  in  the  second  stage,  in  one  out  of 
three  cases;  (3)  in  the  first  stage,  in  none  out  of  five  cases;  (4)  in  suspected 
cases,  in  four  out  of  six  cases;  (5)  in  cases  of  peritoneal  tuberculosis,  in  both 
of  two  cases. 

If,  then,  the  stools  of  the  child  having  pulmonary,  mesenteric,  peritoneal, 
or  intestinal  tuberculosis  do  contain  tubercle  bacilli,  they  are  as  liable  to  spread 
this  disease  as  are  the  stools  of  the  patient  with  typhoid  fever  to  spread  it.  In 
every  such  case  frequent  examinations  of  the  stools  should  be  made  to  deter- 
mine the  presence  or  absence  of  the  bacilli.  If  the  stools  contain  the  baciUi 
and  if  proper  precautions  are  not  taken,  the  infection  may  be  spread  by  flies 
polluting  the  food,  by  attendants  inoculating  themselves  or  other  children 
under  their  care,  and  by  contaminating  the  drinking-water. 

Tuberculous  meningitis  may  be  considered  a  local  manifestation  of  tuber- 
culosis at  the  base  of  the  brain,  sometimes  involving  the  cord.  It  is  usually 
associated  with  general  tuberculosis,  but  there  may  be  no  tuberculous  deposits 
discovered  outside  the  cranial  cavity.  It  occurs  most  frequently  in  early  life 
and  in  infancy.  While  in  older  children  it  may  be  found  associated  with  tuber- 
culosis of  the  bones,  joints,  or  lymph-nodules,  in  infancy  the  tubercles  are  usually 
confined  to  the  brain.     If  the  cerebrospinal  fluid  contains  the  tubercle  bacillus, 

'  Therapie  der  Gegenwart,  1905,  xlvi,  4. 

'  Revue  Mensuelle  des  Maladies  de  I'Enjance,  December,  1905,  p.  544. 
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the  diagnosis  is  positive,  but,  unfortunately,  it  is  found  in  only  a  small  percent- 
age of  cases,  after  centrifuging.  Admitting  the  existence  of  primary  foci  out- 
side the  cranial  cavity,  the  young  child  with  tuberculous  meningitis  may  be 
looked  upon  with  suspicion,  but  if  the  tubercle  bacilh  are  confined  to  the  men- 
inges and  the  cerebrospinal  fluid,  there  can  be  no  danger  of  disseminating  tu- 
berculosis. 

From  the  foregoing  we  may  assume  that  the  young  child  affected  with  tu- 
berculosis of  the  upper  air-passages,  the  lungs,  or  the  intestinal  tract,  from 
which  the  tubercle  bacillus  has  egress  through  the  mouth,  nose,  or  anus,  is  a 
source  of  infection,  and,  reasoning  from  analogy,  should  be  subjected  to  the 
same  restrictions  appUcable  to  the  adult  similarly  affected.  In  those  cases, 
however,  in  which  the  tubercle  spends  its  force  in  the  cranial  and  peritoneal 
cavities,  and  in  which  there  is  apparently  no  direct  exit  for  the  micro-organism, 
more  or  less  uncertainty  confronts  us. 

My  personal  experience  is  replete  with  examples  of  tuberculous  adults 
directly  infecting  the  young  child,  but  evidence  of  the  converse  is  wanting. 
This,  however,  does  not  deter  me  from  guarding  the  tuberculous  child  as  vigi- 
lantly as  I  do  the  adult.  The  disease  is  the  same  in  both,  although  the  method 
of  spreading  infection  may  differ,  and  so  both  must  be  regarded  as  sources  of 
infection. 


At  the  close  of  the  meeting  Dr.  Henry  L.  K.  Shaw,  of  Albany,  presented  the 
following  resolution: 

Resolved,  That  the  Chairman  of  the  Section  of  Tuberculosis  in  Children 
recommend  to  the  Directors  of  the  National  Association  for  the  Study  and 
Prevention  of  Tuberculosis  the  appointment  of  a  Committee  to  Study  the 
question  of  the  Transmissibility  of  Bovine  Tuberculosis,  such  Committee 
to  report  at  each  regular  meeting  of  the  Association. 

The  resolution  was  unanimously  adopted  by  the  Section  and  referred  to  the 
Board  of  Directors  for  consideration. 
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THE  REMARKS  OF  THE  CHAIRMAN,  DR.  HALSTED, 
IN  INTRODUCING  DR.  SCHMIEDEN,  OF  BONN, 

GERMANY 


It  is  a  remarkable  fact  that,  notwithstanding  the  intimate  relations  which 
exist  between  the  medical  worlds  of  Germany  and  the  United  States,  and  the 
intense  interest  necessarily  taken  by  medical  men  in  the  art  and  science 
of  therapy,  a  system  of  treatment  of  great  importance  has  for  one  and  a 
half  decads  been  constructing  in  Germany  without  the  knowledge,  except 
perhaps  from  hearsay  or  rumor,  of  the  medical  profession  of  America.  And 
even  in  his  own  country  so  little  faith  existed  at  the  outset  in  the  value  of  the 
"  Stauungshyperaemie"  as  a  therapeutic  measure  that  for  years  Bier  and  his 
assistants  were  quite  alone  as  workers  in  this  field.  Their  labors,  which  led 
them  profoundly  in  the  domains  of  physiology,  biology,  and  experimental 
pathology,  were  persistent  and  active  to  a  degree  uncomprehended  by  the 
surgical  world  outside,  and  perhaps  little  sympathized  with  even  by  the  majority 
of  those  quite  in  touch  with  it.  Picture  the  strength  of  conviction,  the  inspira- 
tion, which  must  have  sustained  this  labor  which,  to  the  surgeon  absorbed  in 
the  field  of  operations,  seemed  so  dry  and  unprofitable. 

And  so  for  some  fifteen  years  the  work  begun  about  1892  by  Bier  while 
assistant  to  Esmarch  in  Kiel  has  been  carried  on,  gaining  impetus  year  by  year 
until  now,  on  a  solid  foundation,  there  begins  to  appear  the  superstructure 
which  is  challenging  the  attention  of  the  entire  .medical  world.  And  for 
another  reason,  just  now,  the  eyes  of  surgeons  may  well  turn  to  Bonn.  We 
impatiently  await  the  announcement  of  the  name  of  the  successor  to  the  Chair 
of  Surgery  in  Berlin,  vacated  by  the  death  of  the  rarely  gifted  and  greatly 
lamented  von  Bergmann. 

I  trust  that  we  may  appreciate  our  good  fortune  of  today,  honored  as  we 
are  by  the  presence  of  a  distinguished  associate  of  Professor  Bier,  who  has 
crossed  the  ocean  in  acceptation  of  our  invitation  to  bear  fresh  tidings  of  the 
work  of  his  masterful  chief  and  himself  on  the  subject  of  "Hyperaemie  als 
Heilmittel,"  with  particular  reference  to  the  use  of  this  measure  in  the  treat- 
ment of  tuberculosis  of  the  bones  and  joints. 
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I  have  unusual  pleasure  in  introducing  to  the  Surgical  Section  of  the 
National  Association  for  the  Study  and  Prevention  of  Tuberculosis  our  guest, 
Dr.  Victor  Schmieden,  Privatdocent  of  the  University  of  Bonn,  to  whom,  as 
well  as  to  Professor  Bier,  we  are  greatly  indebted  for  this  act  of  exceeding  cour- 
tesy— this  manifestation  of  international  good-will  and  personal  friendship. 


THE  TREATMENT  OF  SURGICAL  TUBERCULOSIS 
BY  HYPEREMIA  (BIER) 


By  Dr.  V.  Schmieden 

Bonn,  Germany 


Mr.  President  and  Gentlemen:  I  appear  before  you  in  place  of  my 
chief,  Professor  Bier,  in  order  to  speak  to  you  about  the  treatment  of  surgical 
tuberculosis  by  means  of  hyperemia  and  to  demonstrate  to  you  the  technique. 
This  I  am  glad  to  do,  and  I  hope  my  words  will  help  to  further  the  new  teach- 
ings, of  which  Professor  Bier  is  the  author. 

Professor  Bier's  treatment  of  inflammatory  processes  is  in  marked  contrast 
to  that  of  previous  teachings,  in  that  this  treatment  does  not  combat  the  inflam- 
mation, but  rather  increases  the  normal  reaction  of  the  part.  Bier  increases, 
artificially,  redness,  swelUng,  and  heat,  three  of  the  cardinal  symptoms  of 
inflammation.  These  are,  according  to  his  teaching,  none  other  than  the  nat- 
ural weapons  of  the  organism. 

He  who  applies  the  ice-bag  to  a  phlegmon,  or  he  who  by  elevation  of  the 
part  removes  the  swelling,  only  hinders  the  organism  in  its  own  efforts  at  heal- 
ing and  assists  the  bacteria  in  their  work  of  destruction. 

If  Bier's  teaching  is  founded  upon  facts, — and  it  is  founded  upon  facts, — 
then  must  its  practical  application  be  carried  into  surgical  therapeutics.  No 
one  at  present  gives  drugs  to  reduce  fever,  because  the  increased  temperature 
is  part  of  the  healing  process.  Since  Bier's  investigations  we  no  longer  sup- 
press the  inflammation :  we  rather  increase  it. 

At  first  Bier  found  real  difficulties  only  in  the  technique.  He  discovered 
that  we  must  use  the  blood  for  increasing  the  inflammation.  Therefore  he 
increased  the  hyperemia  and  at  the  same  time  decreased  the  flow  of  blood, 
which  is  already  decreased  in  every  inflammatory  process.  This  is  the  clear 
train  of  thought  which  gave  rise  to  this  treatment  by  hyperemia. 

Tuberculosis,  especially  tuberculosis  of  joints,  was  the  first  disease  which 
Bier  treated  with  his  hyperemia  band  (Stauungsbinde).  Today  this  band 
is  used  in  many  other  diseases,  in  some  of  which  better  results  are  obtained 
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than  in  tuberculosis,  although  the  results  secured  in  tuberculosis  are  very  good 
indeed.  The  technique  at  first  was  varied,  and  it  was  diflScult  to  arrive  at  the 
proper  degree  of  hyperemia  and  to  determine  how  long  it  should  in  each  case 
be  applied.  It  is  absolutely  wrong  to  think  that,  if  a  little  is  good,  more  is 
better.  It  is  to  be  regretted  that  beginners,  who  have  not  thoroughly  mastered 
the  technique,  make  this  mistake;  and  to  this  fact  are  due  the  poor  results  of 
which  we  hear. 

In  order  that  there  may  be  no  misunderstanding,  I  will  begin  with  a  descrip- 
tion of  the  technique,  which  is  of  greatest  importance. 

One  takes  a  broad  (6  cm.)  soft-rubber  bandage,  applying  it  slowly  and 
evenly  around  the  extremity,  proximally  to,  but  not  too  close  to,  the  tuberculous 
joint.  (Tuberculosis  of  the  wrist-joint,  for  instance,  is  treated  regularly  with 
the  bandage  above  the  elbow.)  In  winding  the  bandage,  each  turn  overlaps 
the  preceding  one,  in  order  that  the  pressure  may  be  evenly  divided  and  over 
a  sufficient  area.  These  bandages  must  not  cause  pain  either  at  the  place  of 
application  or  in  the  diseased  joint. 

The  extremity  below  the  bandage  soon  begins  to  swell  in  a  moderate  degree 
and  assumes  a  bluish-red  color;  it  remains  warm,  at  least  as  warm  as  the  other 
limb,  and  the  pulse  remains  entirely  unchanged.  Thus  we  do  not  produce  a 
stoppage  of  the  blood- current,  but  rather  increase  its  volume,  this  being  due 
to  our  interfering  with  the  normal  return  of  the  blood  on  its  way  to  the  heart. 

This  so  simple  technique  is  many  times  poorly  practised.  Patients  who 
have  been  subjected  to  treatment  by  hyperemia  at  the  hands  of  others  have 
often  told  us  that  the  pain  produced  by  such  treatment  was  so  severe  that  it 
was  impossible  for  them  to  continue  it.  It  is  evident  that  such  treatment  is 
not  in  accordance  with  Bier's  teaching  and  naturally  can  have  no  good  effect. 

The  hyperemia  bandage  in  tuberculosis  is  applied  only  for  a  few  hours 
per  day.  We  apply  it  from  one  to  four  hours  in  the  following  manner:  once 
for  an  hour  or  once  for  two  hours;  or  twice  for  an  hour  or  twice  for  two  hours. 
If  the  patient  has  a  tender  skin,  we  change  the  location  of  the  bandage.  Dur- 
ing the  hyperemia  treatment  we  remove  all  other  bandages  and  place  a  piece 
of  sterile  gauze  or  a  towel  over  the  discharging  fistulae.  A  pressing  bandage  of 
any  sort  would  render  the  hyperemia  treatment  impossible. 

Further,  one  must  not  keep  the  joint  in  fixation.  In  tuberculosis  of  the 
articulations  of  the  upper  extremity  we  let  the  patients  use  at  most  only  a  sling 
for  support  and  soon  allow  them  to  make  slight  exercises  with  the  arm,  as,  for 
instance,  in  dressing  themselves.  In  severe  tuberculosis  of  the  leg  absolute 
rest  in  bed  is  required.  But  with  continued  improvement  the  patient  may  be 
allowed  to  get  up  and  move  about,  the  joint  being  protected  by  a  mechanical 
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apparatus  which  prevents  its  surfaces  from  coming  in  contact  while  walking, 
but  allows  active  movements  of  the  joint. 

The  tuberculous  joint  must  be  movable  after  the  disease  has  healed.  Bier 
says  that  a  stiff  joint  following  healing  of  tuberculosis  is  not  a  good  result. 
The  resection  of  a  joint  is,  in  regard  to  a  cure,  an  illusion.  It  is  followed  per- 
haps by  a  healing  of  the  tuberculosis,  but  not  by  a  healing  of  the  joint;  it  is  a 
destruction  of  the  joint — a  mutilation. 

It  is  true  that  the  treatment  by  hyperemia  has  indeed  a  high  purpose, 
namely,  the  maintenance  of  mobility — an  anatomical  healing. 

Now,  is  it  possible  to  restore  the  function  of  a  joint  in  which  the  disease  has 
progressed  so  far  as  to  cause  changes  in  the  bone  and  cartilage  with  formation 
of  multiple  fistulae  ?  Yes,  it  is  possible.  We  see  at  times  cases  of  spontaneous 
healing  of  advanced  tuberculosis.  These  observations  show  us  the  way  how 
best  to  proceed.    We  must  assist  the  body  in  its  own  efforts  at  healing. 

What  can  we  accomplish  by  properly  applied  hyperemic  treatment  ?  The 
first  sign  is  the  abeyance  of  the  pain,  which  is  a  certain  proof  of  proper  tech- 
nique. Inflammatory  contractures  also  soon  appear,  and  active  as  well  as 
passive  movements  are  again  possible.  We  can  convince  ourselves  of  the 
movabiUty  of  the  joint  without  doing  harm  to  it.  The  old  teaching,  namely, 
fixation  of  tuberculous  joints,  has  been  pushed  aside  by  Bier.  We  believe 
that  it  is  often  not  the  tuberculosis  which  causes  ankylosis,  but  rather  the 
improper  and  overzealous  treatment  which  prohibits  movements  of  the  joint. 
It  is  evident  that  Bier  has  revolutionized  the  treatment  of  surgical  tuberculosis. 

Naturally,  vigorous  movements  of  the  joint  should  be  avoided,  above  all 
the  "  brisement,"  all  of  which  are  contradictory  to  the  teaching  of  Bier.  Every 
excessive  use  of  the  joint  should  be  avoided,  as  it  leads  to  injury.  The 
point  is,  to  find,  through  experience,  the  "  happy  medium  "  between  rest  and 
action. 

In  further  course  of  the  treatment  we  see  other  symptoms  disappear:  the 
swelling  subsides,  large  fungous  masses  are  transformed  into  hard  connective 
tissue,  which  latter,  by  further  hyperemic  treatment,  is  also  absorbed.  Grad- 
ually, the  contour  of  the  bones  again  becomes  distinctly  visible.  The  clinical 
fact  that  mobility  of  the  joint  improves  more  and  more,  also  that  tuberculous 
fistulae,  even  though  they  extend  into  the  joint  or  bone  focus,  close,  proves  the 
healing  power  of  the  hyperemia. 

But  not  always  do  these  cases  run  such  a  favorable  course.  Often  cold 
abscesses  develop,  and  with  their  evacuation  much  necrotic  tissue  comes  away. 
The  better  the  technique,  the  less  often  these  abscesses  occur;  and  when  they 
do  occur,  they  must  be  recognized  early.    We  never  treat  them  with  injection 
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of  iodoform  or  other  antiseptics.  They  are  opened  and  treated  with  the  cup- 
ping glasses,  in  the  manner  of  which  I  shall  speak  later. 

One  must  not  think  that  the  formation  of  a  cold  abscess  indicates  a  turn 
to  the  worse  in  the  course  of  the  disease.  According  to  Bier,  it  rather  consti- 
tutes a  process  by  means  of  which  the  organism  casts  off  the  tissue  incapable 
of  healing.  In  any  case  one  must  not  interrupt  the  treatment  when  a  cold 
abscess  does  occur. 

It  is  of  greatest  importance  to  emphasize  the  fact  that  the  treatment  of  the 
tuberculosis  by  hyperemia  occupies  much  time.  He  who  wants  to  be  healed 
quickly  must  submit  to  resection  or  amputation.  We  calculate  nine  months 
or  even  longer  for  the  healing  of  a  severe  affection  of  a  joint;  less  involved 
cases  heal  more  quickly.  But  it  is  known  that  treatment  by  fixation  and  by 
injection  also  requires  much  time,  and  is  very  often  followed  by  ankylosis. 

The  treatment  by  hyperemia  has  a  number  of  further  advantages.  It  is 
very  simple  and  can  soon  be  applied  by  the  patient  himself  or  by  any  one  who 
is  in  the  house  with  him.  In  consequence  of  this  we  treat  many  patients  in 
the  ambulatorium.  Advanced  cases  are  attended  for  some  time  at  the  hospital; 
then  they  are  allowed  to  go  home,  where  they  themselves  continue  the  treat- 
ment. Every  ordinarily  intelligent  patient  soon  learns  to  know  when  the  band 
(Stauungsbinde)  is  properly  apphed.  Patients  who  have  been  discharged 
are  requested  to  come  to  the  hospital  every  four  weeks,  where  their  technique 
is  controlled  and  examination  for  cold  abscesses  is  made. 

One  of  our  patients  who  suffered  from  a  tuberculous  knee  with  fistulas, 
which  had  been  submitted  to  resection  with  unfavorable  result,  and  who  also 
had  tuberculous  fistulae  extending  into  the  ankle-joint  of  the  other  leg,  effected 
a  cure  himself  by  proper  application  of  the  bandages.  The  tuberculosis  in 
this  case  was  so  far  advanced  that  amputation  had  been  considered  by  us. 
A  major  operation  was  not  done,  however,  on  account  of  the  fact  that  both 
legs  were  affected,  a  double  amputation  then  being  imperative.  As  stated 
before,  the  patient  is  now  well. 

Regarding  indication,  it  is  a  noteworthy  fact  that  almost  all  cases  of  joint 
tuberculosis  in  Bier's  clinic  are  treated  by  hyperemia,  and  experience  has  shown 
that  this  treatment  is  applicable  to  almost  all  cases.  It  is  to  be  regretted  that 
tuberculosis  of  the  hip-joint  cannot  be  treated  in  the  same  way.  Many  at- 
tempts have  been  followed  by  poor  results  because  of  technical  difficulties. 
Hyperemia  of  the  shoulder-joint,  however,  is  practicable.  I  demonstrate 
here  two  methods  of  its  appHcation,  the  one  by  means  of  a  ready-made  ring, 
and  the  second  by  an  improvised  instrument  of  rubber  tubing.  It  is  worth 
mentioning  that  decubitus  may  quickly  occur  on  account  of  our  inability  to 
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change  here  the  location  of  the  constricting  ring,  and  great  care  must  be  taken 
to  avoid  it. 

Especially  favorable  results  occur  in  tuberculosis  of  the  ankle,  elbow,  and 
wrist.  We  have  learned  by  a  large  experience  that  in  these  locations  not  only 
beginning  and  less  advanced  cases  are  curable,  but  such  as  formerly  would 
have  been  resected  or  amputated.  The  severity  of  the  disease  is  never  a  con- 
traindication to  treatment  by  means  of  hyperemia.  Who  would  not  rather 
undergo  a  year's  treatment  than  lose  a  limb  ? 

The  old  rule  that  in  people  of  advanced  age  amputation  is  the  best  treat- 
ment we  consider  an  unjust  one,  for  in  these  cases  the  treatment  by  hyperemia 
is  just  as  effective  as  in  younger  individuals.  Of  course,  the  same  amount  of 
patience  and  care  is  required. 

By  using  hyperemia  almost  exclusively  in  the  treatment  of  tuberculous 
joints  Bier  is  very  seldom  forced  to  do  a  resection;  in  fact,  resections  in  his 
clinic  have  become  very  few  in  number.  The  operation  is  done  when  the  gen- 
eral condition  of  the  patient  is  very  bad,  when  amyloid  degeneration  is  present, 
or  an  additional  wide-spread  tuberculosis  of  the  lungs. 

It  is  to  be  regretted  that  the  compHcated  construction  of  the  knee-joint 
will  not  permit  of  treatment  by  hyperemia  alone;  often  one  must  question  here 
whether  a  result  equally  as  good  would  not  be  obtained  in  a  shorter  time  by 
resection.  Surely  those  cases  in  which  subluxation  has  occurred,  or  ankylosis 
between  patella  and  femur  is  present,  are  better  treated,  and  in  a  shorter  time, 
by  resection.     In  such  cases  one  cannot  expect  to  obtain  a  movable  joint. 

In  less  severe  cases  the  tuberculous  knee  requires,  besides  artificial  hyper- 
emia, the  assistance  of  orthopedic  treatment,  namely,  extension  and  the  applica- 
tion of  splints  during  the  time  the  patient  is  not  in  bed.  Thus  the  knee-joint 
requires  special  treatment  as  compared  with  other  joints,  which  require  only 
hyperemia. 

The  exudative  form  (hydrops)  is  never  treated  by  hyperemia.  There  we 
adhere  to  the  old  teaching  of  using  aspiration  and  injection  of  iodoform  emul- 
sion. Thus  it  appears  that  an  exact  diagnosis  is  primarily  necessary  in  every 
instance.  Of  every  diseased  joint  a  radiograph  is  made.  If  a  bone  focus  is 
found,  its  presence  in  no  way  contraindicates  the  treatment  by  hyperemia. 

In  combination  with  the  elastic  band  we  frequently  use  the  cupping  glasses. 
This  technique  has  been  fully  developed  by  Professor  Klapp.  I  will  now 
demonstrate  them  to  you.  We  use  them  in  all  cases  of  beginning  softening 
and  of  abscesses,  which  may  or  may  not  have  fistulous  openings.  Here  you 
see  a  large  number  of  cupping  glasses,  which  have  various  shapes  in  order  that 
they  may  be  readily  adapted  to  the  different  parts  of  the  body.     For  most 
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places  the  simple  bell  shape  is  readily  applicable.  Some  have  a  U-shaped  edge 
and  are  intended  for  convex  surfaces,  for  example,  upon  an  extremity.  Some 
have  a  special  shape  intended  to  retain  the  discharge  and  prevent  its  passing 
into  the  rubber  tube.  These  large  ones  are  intended  to  be  used  upon  the  fe- 
male breast.  This  treatment  is  of  great  service  and  importance  in  puerperal 
mastitis. 

The  rarefaction  of  the  air  is  accomplished  in  the  smaller  cups  by  a  hollow 
rubber  ball,  in  the  larger  ones  by  a  pump.  We  allow  these  cups  to  remain  in 
place  three-quarters  of  an  hour,  but  not  without  interruptions.  They  remain 
in  situ  five  minutes;   then  follows  a  pause  of  about  three  minutes. 

Also  when  using  the  cupping  glasses  the  hyperemia  must  not  be  too  intense. 
The  glasses  must  be  so  applied  that  a  red  hyperemia  (not  a  blue  one)  is 
obtained.  In  order  that  they  may  stay  in  place,  their  edges  are  coated  with 
vaseline,  the  same  being  applied  to  the  surface  around  the  fistulae  in  order  to 
avoid  further  infection.  The  application  of  the  glasses  is  easily  learned  by  the 
patient. 

We  open  every  abscess  occurring  in  the  progress  of  joint  tuberculosis  as 
well  as  in  tuberculosis  of  soft  parts,  for  instance,  in  tuberculous  lymphatic 
glands.  We  do  this  without  fear  of  a  mixed  infection,  because  we  know  that 
the  proper  application  of  the  cupping  glasses  prevents  such  an  infection  in 
almost  every  case.  The  two  results  obtained  by  the  proper  use  of  the  cupping 
glasses,  namely,  hyperemia  and  discharge  from  the  fistula,  tend  to  avoid  such 
a  mixed  infection.  We  succeed  in  evacuating  daily  through  the  fistula  all 
detritus,  however  deeply  it  may  be  situated,  and  induce  a  hyperemia  of  the 
walls  of  the  fistula  and  abscess  cavity. 

The  result  is  that  after  evacuating  the  detritus  and  pus  the  discharge  be- 
comes serous  and  gradually  lessens,  and  finally  the  fistula  heals.  Every  tam- 
ponade and  drain  is  unnecessary,  even  harmful.  There  is  no  other  treatment 
which  is  so  agreeable  to  the  patient. 

In  all  cases  of  open  tuberculosis  of  joints  we  use,  daily,  both  forms  of  hyper- 
emia— the  hyperemia  band  twice  for  one  hour  and  the  cupping  glasses  forty- 
five  minutes  over  the  fistula. 

Here  is  a  simple  apparatus  in  which  (the  principle  being  the  same  as  in  the 
cupping  glass)  the  whole  hand  may  be  rendered  hyperemic.  The  hand  is 
introduced  into  the  glass  through  a  cuff,  which  is  hermetically  sealed  by  a  rub- 
ber band.  Now  we  produce  a  hyperemia  which  may  be  made  very  intense 
without  harm  to  the  extremity.  Of  course,  it  is  also  applied  interruptedly. 
We  treat  in  this  manner  the  severe  cases  of  tuberculosis  of  the  hand,  especially 
spina  ventosa. 
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I  could  Still  mention  a  large  number  of  other  tuberculous  affections  in 
which  hyperemia  is  appUcable,  for  instance,  tuberculosis  testis,  for  which 
trouble  this  method  is  a  simple  and  excellent  treatment,  especially  if  both 
glands  are  involved  and  double  castration  would  become  necessary;  further, 
tuberculosis  of  tendon-sheaths  and  serous  membranes. 

To  recapitulate,  it  is  very  important  to  follow  the  treatment  as  practised 
by  Bier.  For  this  reason  I  have  demonstrated  it  here.  The  hyperemia  band 
must  never  cause  pain  or  a  sense  of  coldness.  Bier's  method  produces  in  the 
diseased  part  an  increased  amount  of  blood,  a  slowing  up  of  its  current,  but 
never  a  disturbance  of  nutrition  due  to  a  stagnation  of  blood. 

I  hope  that  my  words  will  help  to  introduce  Bier's  treatment  in  America. 
I  do  not  doubt  that  many  advances  in  the  technique  will  still  be  made  and  the 
renown  of  the  method  soon  become  wide-spread;  for  the  treatment  is  agreeable 
for  the  patient  and  painless,  and  will,  if  carried  out  with  the  necessary  patience, 
give  results  which  cannot  be  obtained  by  any  other  treatment.  Its  goal  is 
none  other  than  that  of  healing  without  loss  of  function. 

Bier,  in  the  fifth  edition  of  his  book,  "Hyperaemie  als  Heilmittel,"  has 
said:  "Formerly  I  considered  the  hyperemic  treatment  of  tuberculosis  as 
good;  now  I  consider  it  to  be  the  best." 

DISCUSSION  ON  DR.  SCHMIEDEN'S  PAPER 

Dr.  Willy  Meyer,  New  York:  Mr.  Chairman  and  Gentlemen:  Ever 
since  Bier,  some  fifteen  years  ago,  published  his  first  observations  on  the  hypere- 
mia treatment  of  tuberculosis  it  has  aroused  in  my  own  mind  a  keenness  of 
interest,  and  I  have  made  use  of  it  wherever  and  whenever  possible.  Just 
think  for  a  moment  of  the  teaching  that  every  one  of  us  got  during  our  univer- 
sity life,  and  later,  during  our  assistantship  at  the  hospitals  and  clinics,  namely, 
that  in  tuberculous  joint  and  bone  lesions,  if  operation  was  not  at  once  de- 
manded, the  parts  should  be  placed  at  rest,  with  elevation  and  the  application 
of  ice-bags,  in  order  to  combat  the  inflammation,  especially  its  cardinal  symp- 
tom, the  hyperemia.  This  teaching  was  contradicted  by  Bier,  who  said  that 
hyperemia  should  be  increased,  and  that  this  was  necessary  in  order  to  try  to 
rid  the  individual  of  the  focus  of  surgical  tuberculous  disease. 

Bier  came  to  using  hyperemia  in  fighting  surgical  tuberculosis  by  reading 
the  important  observations  of  the  well-known  late  pathologist  of  Vienna, 
Prof,  von  Rokitansky,  who  stated  that  he  had  never  found  a  tuberculous  lung 
in  cases  of  valvular  heart  disease  which  produced  a  venous  stasis  in  the  lungs. 
This  was  the  starting-point  of  Bier's  studies  and  ultimate  important  discovery. 
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I  am  here  today  on  invitation  of  our  esteemed  chairman,  to  state  what  I 
have  personally  seen  as  the  result  of  this  treatment. 

Regarding  tuberculosis  of  the  extremities,  it  is  to  be  regretted  that,  as  Dr. 
Schmieden  has  also  mentioned,  the  hip-joint,  which  is  so  often  affected,  cannot 
be  made  subject  to  this  treatment.  Perhaps  American  ingenuity  and  more 
general  interest  aroused  everywhere  for  the  method  will  help  our  German 
colleagues  in  overcoming  this  obstacle. 

In  the  beginning  I  followed  Bier's  method  of  applying  the  bandage  the 
greater  part  of  the  day  and  the  greater  part  of  the  night — twenty-two  hours  out 
of  the  twenty-four.  The  bandage  was  removed  at  night  and  in  the  morning  only 
for  the  sake  of  applying  massage  to  the  part  that  had  been  compressed  by  the 
bandage,  and  then  it  was  reapplied.  But  I  have  seen  in  a  number  of  instances 
cold  abscesses  develop.  Such  a  result  can  be  more  or  less  avoided  today. 
In  the  course  of  time  I  have  also  changed  my  method  of  procedure,  and  now 
apply  the  bandage  for  one  to  two  hours  in  the  morning  and  evening,  leaving 
it  off  during  the  day.  Just  imagine  what  this  means  to  the  working  classes! 
For  patients  now  can  apply  it  for  an  hour  or  two  in  the  morning,  discard  it 
during  their  working  time,  and  apply  it  again  at  night.  It  sounds  queer  that 
a  patient  with  tuberculosis  of  one  or  two  joints  is  able  to  go  to  work.  Yet 
this  is  true,  to  a  limited  degree  at  least.  If  the  lower  extremity  is  involved,  the 
ability  to  be  about  depends  upon  the  seat  and  extent  of  the  disease. 

Regarding  the  application  of  the  bandage,  I  should  like  to  emphasize  the 
point  that  it  is  of  the  utmost  importance  not  to  allow  the  patient  to  have  pain 
in  consequence  of  it.  The  method  reduces  pain.  As  soon  as  the  patient 
complains  of  pain,  the  bandage  should  be  removed  and  properly  reapplied. 
There  should  be  a  hot  and  not  a  cold  stasis.  The  pulse  should  always  be 
palpable  in  the  part  below  the  bandage. 

I  would  furthermore  say  that  Bier's  treatment  should  not  be  considered  a 
panacea,  because  not  in  every  instance  do  good  results  follow.  Do  not  be 
too  enthusiastic  and  believe  that  you  will  now  cure  every  case  of  joint  or  bone 
tuberculosis  by  this  means.  However,  if  successful,  the  functional  results 
obtained  by  this  method  are  surely  much  better  than  those  by  amputation  or 
by  resection,  although  the  patient  needs  treatment  for  a  year  or  more. 

I  would  like  to  say,  in  reference  to  practical  experience  in  the  hospitals  in 
this  country,  that  it  is,  of  course,  out  of  the  question  to  allow  patients  to  re- 
main in  our  wards  for  many,  many  months.  These  wards  are  for  operative 
work.  I  believe,  however,  there  should  be  in  the  hospitals  a  special  surgical 
ward  for  the  treatment  of  tuberculous  cases.  Inasmuch  as  the  assistantship 
is  changing  continuously  every  three  months,  with  a  new  set  of  men  on  duty, 
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it  is  of  the  greatest  importance  that  one  or  two  men  of  the  staff,  as  soon  as 
they  enter  the  service,  should  voluntarily  offer  to  deal  with  this  work.  It 
should  not  be  left  to  the  nurses,  who,  too,  have  to  change  work  every  few 
months.  Therefore,  in  this  country,  where  there  is  a  rotating  service,  the 
work  should  be  left  to  certain  doctors,  who  have  from  the  start  been  properly 
trained  for  this  work. 

It  is  natural  that  this  treatment  is  especially  useful  in  the  dispensary  prac- 
tice, at  least,  if  the  upper  extremity  is  involved.  I  should  next  like  to  cite 
two  cases  of  my  own.  In  1893  to  the  Post-Graduate  Dispensary  connected 
with  my  clinic  a  man,  a  member  of  the  New  York  Fire  Brigade,  was  brought 
with  tuberculous  disease  of  the  right  elbow- joint.  The  man  was  forty-seven 
years  old.  There  was  no  fistula.  He  came  in  supporting  his  hand  and 
forearm.  In  former  years  a  resection,  with  probably  much  loss  of  function, 
would  have  been  done.  In  this  case  the  bandage  was  applied  and  he  and  his 
wife  were  taught  how  to  use  it.  In  fourteen  days  he  came  in  without  support 
to  his  hand  or  forearm,  as  the  constant  severe  pains  had  much  improved. 
He  remained  for  ten  months  under  treatment  and  then  retiu-ned  with  a  useful 
arm  to  his  work  on  the  New  York  Fire  Brigade.  In  two  patients  with  tuber- 
culosis of  the  wrist-joint  I  have  seen  the  formation  of  a  cold  abscess  along 
the  flexor  tendons  of  the  wrist-joint.  At  that  time  Klapp  had  not  yet  con- 
structed his  various  suction  apparatus.  The  treatment  was  by  rest  and  the 
injection  of  iodoform  emulsion,  in  connection  with  continued  use  of  the  elas- 
tic bandage.    Both  patients  were  cured. 

I  have  now  a  young  man  under  my  care  with  tuberculous  inflammation  of 
the  foot-joint,  who  wanted  to  be  cured  as  fast  as  possible.  The  ac-ray  showed 
the  primary  focus  in  the  astragalus.  In  this  case  I  did  not  use  the  Bier  treat- 
ment until  I  had  excised  the  astragalus  and  cleaned  the  joint.  Following  the 
operation  there  were  several  persistent  sinuses,  and  for  these  I  used  the  Bier 
treatment.  After  five  months'  treatment  he  left  for  ihe  West.  Today  he  is 
on  a  ranch  in  Wyoming,  riding  horseback. 

I  would  like  to  say  that  the  Bier  treatment  is  a  most  excellent  help  in  our 
endeavors  to  cure  surgical  tuberculosis  of  bones  and  joints,  the  more,  the  earlier 
it  is  applied.  It  should  be  extensively  tried  and  shovild  be  thoroughly  known 
by  physicians  and  surgeons  ahke. 

Dr.  V.  Schmieden,  Bonn :  In  response  to  the  question  as  to  whether  we 
apply  also  other  remedies  in  the  treatment  of  patients  suffering  from  tuber- 
culosis of  the  bones,  especially  as  to  whether  we  send  them  to  the  country  or 
allow  them  the  benefit  of  the  curative  influence  of  certain  climates,  I  wish  to 
state  that  stationary  patients  are  treated  principally  with  hyperemia,  in  order 
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that  we  may  have  as  extensive  an  opportunity  as  possible  of  studying  and 
determining  the  exact  therapeutic  value  of  the  treatment.  Otherwise  we  should 
not  be  in  a  position  definitely  to  recognize  to  which  of  the  remedies  employed 
the  cure  is  to  be  attributed.  For  this  reason  Bier  objects  to  the  use  of  iodo- 
form in  conjunction  with  the  treatment.  General  hygienic  measures,  such  as 
the  care  of  the  skin,  proper  nourishment,  etc.,  are,  of  course,  duly  observed. 

To  patients  of  means  we  advise  a  long-continued  stay  at  the  seashore; 
poorer  patients  from  the  country  we  gladly  allow  to  return  home  for  a  few 
weeks,  provided  they  are  willing  to  abstain  from  work  and  devote  them- 
selves entirely  to  the  careful  carrying-out  of  the  hyperemic  treatment,  the 
proper  application  of  which  they  have  been  taught  at  the  clinic.  Often  we 
have  noticed  astonishing  improvement  in  their  condition  upon  their  return. 

I  desire  to  thank  Dr.  Meyer  for  so  kindly  complementing  the  various 
remarks  I  have  made.  We,  too,  advise  that  in  the  beginning  the  physician 
alone  attend  to  the  treatment.  Only  he  who  has  a  fairly  permanent  staff  of 
assistants  and  nurses  at  his  disposal  may  instruct  the  same  in  the  application 
of  the  bandages  and  suction  apparatus,  but  should  never  omit  to  control  the 
proper  carrying-out  of  his  instructions. 
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A  SPECIFIC  treatment  for  infectious  diseases  must,  first,  have  some  theo- 
retical foundation,  based  upon  at  least  a  little  experimental  evidence,  and, 
second,  its  value  must  finally  depend  upon  clinical  results.  In  order,  there- 
fore, to  intelligently  discuss  the  present  status  of  the  opsonic  theory  and  its 
application,  we  must  first  inquire  as  to  the  relation  of  this  theory  to  what  is 
already  known  regarding  immunity  in  tuberculosis.  Upon  this  our  present 
conclusions  must  largely  rest,  since  the  collection  of  clinical  data  requires  a 
great  deal  of  time  and  labor,  and  the  method  under  discussion  has  not  yet 
received  a  suflSciently  wide  application  to  make  such  data  of  conclusive 
importance. 

The  inmiunity  following  tuberculosis  in  man  seems  to  be  of  a  relatively 
low  grade.  Some  immunity  must,  of  course,  occur,  otherwise  the  bacteria 
would  not  be  killed  and  the  body  gain  the  upper  hand.  But  this  slight  pre- 
ponderance of  effect  on  the  part  of  the  body  does  not  at  all  correspond  to  the 
immunity  in  many  other  infectious  diseases,  where  the  overthrow  of  the  infec- 
tion leads  to  such  extensive  results  that  they  last  for  years. 

In  the  cure  of  tuberculosis  we  may  either  attempt  to  put  the  body  in  such 
a  condition  that  this  slight  balance  in  its  favor  may  occur,  or  we  may  attempt 
the  production  of  a  very  high  grade  of  immunity  to  the  bacillus  or  its  products. 
The  former  is  probably  what  we  do  by  rest  and  fresh  air,  and  possibly  by  the 
aid  of  tuberculin.  If  we  could,  however,  certainly  induce  this  artificially  by 
the  proper  use  of  the  bacillus  or  its  products,  we  would  at  least  have  partially 
solved  the  tuberculosis  problem.  This  is  what  Wright  claims  to  have  done  by 
the  method  which  bears  his  name.  The  ideal  condition,  of  course,  would  be 
the  production  of  a  fairly  high  grade  of  immunity,  sufficient  to  quickly  and  un- 
questionably kill  the  bacteria  and  neutrahze  their  effects.  In  tuberculosis,  as 
in  practically  all  other  forms  of  infectious  disease,  this  attempt  has  been  made 
by  the  effort  to  produce  active  or  passive  immunization  to  the  bacilli  or  to  their 
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products.  The  use  of  Koch's  old  tuberculin,  however,  was,  as  you  know,  based 
on  a  somewhat  different  theory,  but  even  today  the  nature  of  its  action  is  un- 
certain, and  lately  Wassermann  and  Bruck  have  shown,  by  means  of  fixation 
of  complement,  that  following  the  tuberculin  injections  antituberculin  appears 
in  the  blood-serum  of  the  patient.  Whether  the  good  results  of  old  tuberculin, 
if  such  there  be,  are  due  to  this  production  of  antituberculin,  or,  as  Koch 
thought,  to  an  associated  change  in  the  lesion,  is  not  known,  but  however  that 
may  be,  in  his  paper  in  1897  he  recognized  that,  by  immunizing  against  the  old 
tuberculin,  one  could  only  obtain  immune  substances  against  certain  extractives 
of  the  tubercle  bacillus,  and  that  to  produce  immunity  against  the  infectious 
agent  it  would  be  necessary  to  produce  immune  substances  to  the  tubercle 
bacillus  itself.  This  led  him  to  the  introduction  of  his  tuberculin  T.  R.,  con- 
taining the  body  substance  of  the  bacteria,  and,  later,  to  the  introduction  of 
the  bacillary  emulsion  containing  not  only  the  body  substance  of  the  bacteria, 
but  the  toxines  of  the  old  tuberculin  as  well.  Speaking  broadly,  therefore, 
in  the  old  tuberculin  Koch  was  inoculating  a  toxine;  in  the  T.  R.  tuberculin, 
a  vaccine;  and  in  the  bacillary  emulsion,  a  mixture  of  the  two.  Theoretically, 
therefore,  the  bacillary  emulsion  would  offer  the  most  suitable  medium  to  use 
in  order  to  produce  the  most  marked  grade  of  immunity  to  the  various  activities 
of  the  tubercle  bacillus.  While  Koch  does  not  so  explicitly  state  in  his  paper, 
he  must  have  had  in  mind  that  antitoxic  immunity  was  produced  by  old  tuber- 
culin; bactericidal  immunity,  by  new. 

Up  to  a  few  years  ago  only  these  two  forms  of  immunity  were  recognized 
to  be  of  importance,  as  the  activity  of  the  humoral  school  had  caused  the  im- 
portance of  the  views  of  Metchnikoff  to  be  thrown  into  the  background.  This 
is  especially  true  as  regards  tuberculosis.  Koch,  in  attempting  to  find  a  method 
for  controlUng  the  use  of  the  new  tuberculin,  advised  the  estimation  of  aggluti- 
nins, which,  while  they  themselves  may  not  represent  true  immune  bodies,  yet 
probably  give  some  idea  as  to  the  development  of  other  immune  bodies  in  the 
blood.  In  tuberculosis,  however,  the  carrying  out  of  the  agglutination  test 
is  beset  with  considerable  difl&culties. 

Wright,  who  had  been  treating  other  forms  of  infectious  disease  by  means 
of  vaccines,  discovered,  in  the  search  for  a  method  to  control  the  administra- 
tion of  these  vaccines,  what  seems  to  be  a  new  form  of  immunity,  and  upon 
this  he  has  built  a  theory  of  the  pathogenesis  and  resistance  to  infectious 
diseases.  Wright's  theory,  as  you  know,  combines  the  cellular  and  humoral 
theories,  and,  according  to  it,  phagocytosis  plays  an  important  role,  but  the 
presence  of  serum  is  necessary  for  this  action  to  go  on,  or,  more  particularly, 
certain  substances  in  the  serum,  to  which  he  gave  the  name  opsonins.     He 
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thinks  that  these  substances  unite  with  the  bacteria  and  render  them  suscep- 
tible to  phagocytosis.  That  these  substances  are  really  immune  bodies,  and 
not  merely  constituents  of  the  serum  necessary  to  render  the  environment 
favorable  for  the  activity  of  the  leucocytes,  rests  mainly  on  the  following  proof: 
(i)  They  are  firmly  fixed  by  the  bacteria,  since  sensitized  bacteria  may  be 
washed  in  salt  solution  without  their  losing  this  property  of  being  readily  taken 
up  by  the  leucocytes. 

(2)  Curves  of  the  opsonic  index  in  man,  made  by  Wright  and  others,  show 
that  following  the  injection  of  a  vaccine  there  is  a  tendency  to  an  increased 
production  of  opsonins  in  the  serum. 

(3)  The  most  important  and  convincing  evidence,  however,  we  think,  is 
the  production  of  sera  of  very  high  opsonic  power.  This  has  been  accomp- 
lished by  Klien,  working  in  our  laboratory,  by  the  introduction  of  typhoid  bacilli 
into  rabbits,  and  a  similar  result  has  been  obtained  by  Neufeld  in  Germany, 
whose  paper  has  just  appeared.  Dr.  Klien  has  obtained  a  serum  which,  in  a 
dilution  of  i :  1000,  has  as  great  opsonic  power  as  has  normal  serum  in  dilution 
of  1:8. 

These  experiments  show  quite  conclusively,  however  much  we  may  doubt 
the  significance  of  the  opsonic  curves  obtained  in  man,  that  opsonins  are  real 
substances,  and  have  the  characteristics  of  other  immune  bodies.  Hektoen 
has  offered  proof  that  they  are  not  identical  with  complement,  and  it  seems 
quite  certain  that  immune  opsonins,  though  heat  resisting,  are  not  identical 
with  amboceptors.  There  is  considerable  proof,  however,  that  these  immune 
opsonins  are  quite  different  from  the  opsonins  found  in  normal  blood.  Besides 
being  heat  resisting  they  are,  as  Dr.  Russell  has  shown  by  conclusive  experi- 
ments carried  out  in  our  laboratory,  quite  specific.  It  seems  that  this  demon- 
stration as  to  the  opsonin  having  really  the  nature  of  other  immune  bodies  is 
extremely  important  if  we  are  to  consider  the  opsonic  index  as  of  any  value  in 
determining  the  degree  of  the  immunizing  process.     ' 

But  being  convinced  that  the  opsonins  do  really  represent  immune  bodies, 
it  is  next  important  to  determine — (i)  Whether  they  play  any  part  in  tubercu- 
losis immunity;  (2)  is  the  technique  for  their  quantitative  estimation  suflSci- 
ently  accurate  for  us  to  detect  shght  grades  of  difference;  (3)  what  is  the  clinical 
value  of  Wright's  method  of  treatment  with  T.  R.  tuberculin;  (4)  what  are 
probably  the  best  methods  for  producing  a  high  grade  of  opsonic  immunity  in 
tuberculosis  ? 

We  know  very  little  definitely  concerning  the  rdle  of  leucocytes  in  the  immu- 
nity of  tuberculosis,  and  I  think  that  most  would  agree  that  evidence  has  gradu- 
ally accumulated  against  the  view  that  they  play  any  part.    However,  the  late 
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work  of  Bail  with  aggressins  seems  to  indicate  that  possibly  leucocytes  may 
play  a  considerable  part  in  warding  off  the  disease.  A  most  interesting  experi- 
ment bearing  on  this  point  has  lately  been  recorded  by  Metalnikoff.  This 
observer  found  the  caterpillar  of  the  bee-moth  immune  to  human,  bovine,  and 
avian  tubercle  bacilli,  but  not  immune  to  fish  tubercle  bacilli.  Now,  upon  the 
introduction  of  any  of  these  bacilli  in  the  abdominal  cavity  of  such  caterpillars, 
the  bacteria  are  taken  up  by  the  leucocytes.  In  the  case  of  the  caterpillar  into 
which  the  human,  bovine,  or  avian  tubercle  bacilli  have  been  introduced,  the 
tubercle  bacilli  inside  the  leucocytes  gradually  undergo  lytic  changes,  fail  to 
stain,  and  finally  disappear.  In  the  animal  injected  with  fish  tubercle  bacilli, 
on  the  other  hand,  it  is  the  leucocytes  which  go  to  pieces.  They  become  frag- 
mented and  are  apparently  destroyed  by  the  bacteria,  which  do  not  seem  to  be 
injured.  Here,  at  least,  occurs  a  contest  in  which  the  important  struggle  occurs 
ajter  the  bacteria  are  taken  up  by  the  leucocytes.  Opsonins  can  play  no  part 
in  this.  We  also  know  that  certain  bacteria,  such  as  bacillus  pyocyaneus  and 
bacillus  influenzas,  readily  undergo  phagocytosis  with  no  serum  whatever  being 
present,  and  yet  these  bacteria,  under  certain  conditions,  may  be  very  patho- 
genic. It  is,  therefore,  evident  that  while  opsonic  immunity  may  play  a  role 
in  certain  infections,  it  probably  does  not  play  an  important  rdle  in  all,  and  at 
present  we  have  no  knowledge  of  its  exact  importance  in  tuberculosis. 

We  may  conceive,  however,  that  even  if  it  should  be  shown  that  opsonins 
play  little  part  in  tuberculosis  immunity,  the  opsonic  index  might  form  an 
accurate  and  suitable  guide  for  controlling  other  immunization  processes. 

All  who  have  worked  with  the  method  of  testing  the  opsonic  index  in  tuber- 
culosis agree  that  the  technical  difficulties  are  greater  when  working  with  the 
tubercle  bacillus  than  when  working  with  any  other  organism.  The  greatest 
difficulty  lies  in  the  proper  preparation  of  the  emulsion.  Without  going  into 
details,  I  may  say  that  we  have  succeeded  in  producing  a  very  satisfactory 
emulsion  so  far  as  homogeneity  is  concerned,  but  with  necessarily  much  frag- 
mentation of  the  bacteria.  This  renders  the  counting  of  bacteria  difficult,  and 
is  theoretically  likely  to  lead  to  error  if  we  count  all  such  fragments  as  one 
bacillus;  or,  to  still  greater  error,  if  we  do  as  is  done  in  Wright's  laboratory, 
estimate  each  fragment  as  a  fractional  part  of  a  bacillus,  the  fraction  being 
determined  by  the  estimated  size.  This  difficulty  caused  by  fragmentation  we 
have  overcome  to  a  large  extent  by  the  use  of  live  bacilli.  The  danger  to  the 
worker,  however,  in  the  use  of  such  an  emulsion  would  preclude  its  very  general 
application.  But  Mr.  Sellard  and  Mr.  Jeans,  working  in  our  laboratory,  have 
shown  that  such  an  emulsion  may  be  killed  by  allowing  it  to  stand  in  the  sun- 
light, which  causes  no  clumping,  does  not  lessen  the  homogeneity  of  the  emul- 
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sion,  or  render  it  less  applicable  for  use.  This  seems  to  settle  the  question 
satisfactorily,  so  far  as  an  emulsion  is  concerned.  But  even  with  a  satisfactory 
emulsion,  are  the  results  to  be  obtained  by  the  method  devised  by  Wright 
sufficiently  accurate  to  make  the  slight  changes  in  the  opsonic  index  a  sufi&cient 
guide  to  the  administration  of  immunizing  substances  ? 

The  work  of  Drs.  Baldwin  and  Twichell,  reported  before  this  Society  last 
year,  tended  to  throw  considerable  doubt  upon  the  accuracy  of  the  opsonic 
determinations.  Our  results  at  that  time  inclined  us  to  take  a  similar  view, 
but,  owing  to  the  fact  that  the  apparent  clinical  results  were  so  good,  we  decided 
to  undertake  the  clinical  application  of  the  method  according  to  Wright,  and 
leave  a  discussion  as  to  the  absolute  accuracy  of  the  opsonic  determination 
until  later.  During  the  past  six  months,  in  association  with  Mr.  Sellard  and 
Mr.  Jeans,  we  have  treated  nine  cases  of  localized  tuberculosis,  the  treatment 
extending  over  considerable  periods  of  time,  and  have  treated  a  number  of 
other  cases  for  short  periods,  as  well  as  making  many  isolated  observations 
for  the  purposes  of  diagnosis.  As  in  the  treatment  of  tuberculosis,  however, 
results  are  to  be  obtained  only  by  prolonged  application  of  any  method,  we 
will  consider  only  the  nine  cases  which  we  have  treated.  We  have  followed 
the  method  of  Wright  as  accurately  as  possible,  making,  however,  several 
changes  which  we  have  felt  to  be  marked  improvements,  especially  the  employ- 
ment, during  the  past  few  months,  of  a  more  satisfactory  emulsion.  We  have 
followed  the  opsonic  index  quite  closely,  and  have  made  curves  which  resemble 
those  obtained  by  Wright  and  his  students  in  similar  cases,  and  we  have  ob- 
tained variations  in  the  curves  which  could  be  frequently  explained  as  positive 
or  negative  phases.  These  occurred  with  about  as  much  regularity  as  appear 
in  the  curves  made  by  others.  Lately,  feeling  that  we  were  about  as  pro- 
ficient in  the  technical  methods  as  we  could  hope  to  become,  and  suspecting, 
as  we  have  done  all  along,  that  the  Hmits  of  error  pecuHar  to  the  method  itself 
were  considerable,  we  have  made  a  series  of  controls  to  determine  the  degree 
of  error  in  the  technique.  We  have  long  been  convinced  that  the  average 
number  of  bacteria  contained  within  the  leucocytes  differed  in  various  parts 
of  the  slides.  The  leucocytes  at  the  end  of  the  slides,  where  they  are  much 
more  numerous,  and  where  it  was  advised  by  Wright  that  counts  should  be 
made,  apparently  contain  more  bacteria  than  those  on  other  portions  of  the 
slide.  That  this  is  not  due  to  mechanical  superposition  is  shown  by  the  study 
of  control  slides  made  from  mixtures  containing  no  serum,  and,  therefore, 
where  no  phagocytosis  occurred.  To  study  this  point,  and  also  the  limits  of 
error  in  counting,  preparations  were  made  from  the  serum — first,  of  a  normal 
person,  and,  second,  of  a  person  with  tuberculous  peritonitis.    Duplicate  prep- 
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arations  were  made  from  each  of  these  tubes  of  serum  by  two  men,  making 
eight  preparations  in  all,  and  each  of  these  men  counted  150  leucocytes  on  each 
one  of  his  slides,  dividing  the  slide  into  three  divisions  by  transverse  lines,  and 
counting  fifty  leucocytes  in  each  division. 

TOTAL  BACTERIA  IN  FIFTY  LEUCOCYTES 

(A's  Preparations) 

Slide  a 282         107         143  \  -, 

"  o' 288   235    204  /  ^''SQ  I 

"  b 223    147    iisi  ^^.  r "^ 

"  6' 203    251    126/  ^6^5  J 

Highest  index 25.1.  =  2.34 

Lowest       "    ^15  =  0.4 

Highest  index  (comparable  parts  of  slide) =  2. si  =  2.34 

Lowest      "  "  "     "      "      =  1 1 5  =  o.-^e 

On  same  slide  get  variation  of  282  and  107  represented  as  index =  2.6 

(B's  Preparations) 

Slide  a 118 

"      a' 06 

"       b 134 

"      b' 143 

Highest  index =  1  9  9  =  2.07 

Lowest  index =  i|^  =  0.71 

Highest  index  (comparable  parts  of  slide) -14  3  =  i .49 

Lowest       "  "  "     "      "     |49  =  0.82 

On  same  slide  get  variation  of  96  and   181  represented  in  index =  1.88 

Some  differences  were  to  be  expected  in  the  coimts  of  the  two  men,  as  no 
two  persons  use  exactly  the  same  technique,  but  if  the  method  is  of  value,  the 
relative  count  should  be  the  same.  The  opsonic  indices  obtained  by  each  of 
the  men,  if  we  consider  that  obtained  from  the  total  cells  counted  by  each,  do 
not  show  extreme  variations.  In  one  case  the  index  was  0.8  and  in  the  other 
I.I.  It  has  not  been  believed,  I  think,  except  by  a  few  of  the  most  enthusiastic 
advocates  of  the  method,  that  the  determinations  are  accurate  within  0.2  to 
0.3,  though  some  men  have  gone  so  far  as  to  speak  of  the  dropping  of  an  index 
from  I  to  0.8  as  a  negative  phase!  When  we  come  to  consider  the  individual 
fifties  of  cells  counted,  however,  the  degree  of  variation  and  inaccuracy  be- 
comes apparent.  In  A's  preparations  we  get  variations  in  the  index  from  0.4 
to  2.34,  or  if  we  only  consider  the  counts  on  similar  portions  of  the  slides,  from 
0.56  to  2.34.  In  the  preparations  made  by  B  we  get  variations  from  0.71  to 
2.07,  or,  on  coimts  made  from  similar  portions  of  the  sUdes,  from  0.82  to  1.49. 
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But  taking  the  different  counts  of  fifty  cells,  even  on  the  same  slide,  we  get 
variations  between  96  and  181,  which,  represented  as  an  index,  would  be  1.88. 
If  we  add  all  the  counts  of  both,  of  each  of  the  two  kinds  of  serum,  and  estimate 
the  index,  we  get  0.95,  from  which  we  might  judge  that  the  index  in  both  cases 
was  about  normal.  But  we  have  stated  enough  to  show  that  the  fallacies  to 
which  this  method  is  open  preclude  the  possibility  of  drawing  any  conclusions, 
especially  when  a  small  number  of  cells  is  counted.  To  determine  the  abso- 
lute limits  of  error  in  the  technique,  so  far  as  counting  is  concerned,  we  would 
have  to  find,  by  counting  of  thousands  of  cells,  at  what  point  the  error  became 
negligible,  but  as  this  is  only  one  step  in  the  technique,  and  errors  are  likely 
to  occur  in  the  other  steps,  we  do  not  feel  that  it  is  possible  to  detect  even 
moderate  differences  in  the  opsonic  index  without  a  very  great  improvement 
and  refinement  of  the  method  described  by  Wright.  I  have,  of  course,  con- 
sidered the  possibility  that  the  errors  might  be  due  to  individual  deficiencies 
in  accuracy  of  working,  but,  after  observing  the  work  from  other  laboratories, 
and  seeing  preparations  made  elsewhere,  I  hardly  think  this  can  be  the  only 
explanation.  We  have  made  similar  and  more  extensive  studies  as  to  the 
accuracy  of  the  technique  in  determining  the  index  to  staphylococcus,  and 
have  obtained  similar  results.  Very  great  differences  in  the  count,  very  high 
or  low  indices,  probably  do  represent  variations  in  the  opsonic  content  of  the 
blood,  but  comparative  tests  in  our  laboratory  have  convinced  us  that  normal 
bloods  probably  vary  in  their  opsonic  content  from  day  to  day.  To  make 
the  technique  refined  enough,  and  to  count  enough  cells  in  our  preparations 
to  obtain  accurate  results,  would  undoubtedly  place  the  method  far  outside 
the  possibiUty  of  its  having  any  clinical  application.  We  feel  that  the  larger 
differences  in  opsonic  content  can  be  just  as  well  determined  by  the  apparently 
more  rough  method  used  by  Lohlein  and  by  Neufeld  as  they  can  by  the  more 
diflGicult  and  apparently  more  accurate  one  of  Wright.  Such  great  variations 
in  opsonic  content  as  have  been  obtained  in  animals  by  immunization  with 
typhoid  bacilli,  for  instance,  can  be  readily  determined  by  means  of  the  dilu- 
tion method. 

But  although  we  feel  that  the  determination  of  the  opsonic  index,  as  at 
present  carried  out,  is  untrustworthy,  nevertheless  the  results  obtained  by  the 
administration  of  T.  R.  tuberculin  in  small  infrequently  repeated  doses,  as 
advised  by  Wright,  have  been  fairly  encouraging.  It  is  possible  that  this 
method  of  vaccination  is  the  correct  one,  even  though  the  control  by  means  of 
opsonic  curves  is  inadequate. 

Theoretically,  the  most  suitable  cases  for  treatment  with  tuberculin  would 
seem  to  be  those  cases  of  locaUzed  tuberculosis  where  the  presence  of  second- 
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ary  infection  is  unlikely  or  very  improbable.  Such  localizations  are  found  in 
the  glands,  bones,  or  joints.  In  tuberculosis  of  the  bladder  and  lupus  the  r61e 
of  secondary  infection  cannot,  of  course,  be  excluded,  but  in  the  cases  under 
our  observation  it  has  seemed  to  be  of  little  importance.  In  pulmonary  tuber- 
culosis, however,  secondary  infection  probably  plays  a  considerable  part,  and 
it  is,  therefore,  hardly  fair  to  employ  such  cases  to  study  the  effect  of  any  form 
of  specific  treatment.  We,  therefore,  have  confined  our  attention  to  the  first- 
mentioned  group  of  cases.  As  the  construction  of  opsonic  curves  requires 
considerable  time,  and  as  we  have  devoted  much  of  our  attention  to  the  study 
of  other  forms  of  infection,  the  number  of  cases  we  have  been  able  to  follow  has 
been  rather  limited,  but  I  will  mention  them  briefly,  together  with  our  impres- 
sions obtained  from  the  study  of  such  a  group  of  cases.  We  have  followed  two 
cases  of  tuberculous  glands  of  the  neck.  The  value  of  hygienic  measures 
when  combined  with  the  tuberculin  treatment  in  this  form  of  tuberculosis  is 
well  illustrated  in  these  cases.  One  of  these  cases  had  a  slight  pulmonary 
lesion,  as  well  as  much  enlarged  glands  in  the  neck,  for  which  an  operation 
with  partial  removal  had  been  performed,  but  with  subsequent  recurrence. 
We  persuaded  her  to  remain  out-of-doors  almost  constantly,  including  at 
night,  and  she  received  good  food.  During  four  months  she  received  sixteen 
injections  of  small  doses  (0.0025  mg.)  T.  R.  tuberculin.  She  has  improved 
very  markedly,  the  physical  signs  of  lung  involvement  have  entirely  disappeared, 
and  the  glands  have  been  much  reduced  in  size,  and  she  is  feeling  very  well. 
The  other  case  was  that  of  a  girl  who  worked  all  day  in  a  telephone  ofl&ce, 
and  refused  to  even  keep  her  windows  open  at  night.  Her  food  was  only  fairly 
satisfactory.  She  had  no  pulmonary  involvement,  but  in  spite  of  the  tubercu- 
lin treatment  the  glands  did  not  reduce  in  size,  and  she  finally  decided  to  sub- 
mit to  operation. 

Two  cases  of  tuberculosis  of  the  hip  have  showed  marked  improvement. 
In  one  case,  an  abscess  which  was  opened  healed  completely,  and  in  the  other, 
in  which  treatment  is  still  going  on,  the  patient  is  feeling  very  well,  is  having 
no  pain,  and  there  is  certainly  no  increase  in  the  process  that  can  be  detected 
on  examination  or  by  the  :x:-rays. 

In  one  case  of  tuberculosis  of  the  head  of  the  humerus  in  an  eight-year-old 
boy  the  result  has  been  very  satisfactory.  For  a  period  of  thirteen  months 
before  beginning  treatment  he  was  having  frequent  attacks  of  pain  in  his 
shoulder,  and  there  were  limitation  of  motion  and  atrophy  of  the  muscles.  He 
has  had  twenty  injections  during  a  period  of  five  and  a  half  months,  and  for 
the  past  three  months  has  had  absolutely  no  pain,  and  motion  is  now  very  little, 
if  at  all,  restricted.     The  5c-ray  shows  the  lesion  apparently  healing. 
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In  a  case  of  tuberculosis  of  the  ankle  and  knee  there  was  definite  improve- 
ment during  one  and  a  half  months,  during  which  the  patient  was  under  treat- 
ment. At  the  end  of  that  time  the  patient  left  the  hospital  and  has  not  been 
under  observation  since. 

In  a  case  of  tuberculosis  of  the  wrist  in  which  the  peri-articular  swelling 
and  increase  of  local  temperature  were  very  marked  the  improvement  was  so 
great,  even  without  fixation,  that  we  felt  a  Uttle  doubtful  of  the  diagnosis, 
thinking  it  might  be  an  acute  infectious  arthritis  other  than  tuberculous. 
The  tuberculin  reaction,  however,  was  positive,  giving  a  definite  local  reaction. 
The  improvement  was  very  marked  for  a  time,  and  x-Ta.y  examination 
showed  the  condition  markedly  improved.  It  has  been  impossible  to  keep 
the  patient  from  using  the  joint  at  his  work,  and  lately  he  has  again  been 
having  a  little  pain. 

In  a  case  of  lupus  vulgaris  of  nine  years'  standing  there  is  some  apparent 
improvement  after  about  five  months'  treatment,  but  it  is  very  slight,  and  the 
patient  states  that  he  has  had  about  as  much  improvement  in  previous  springs, 
as  during  the  summer  the  condition  is  always  better  than  it  is  in  the  winter. 

The  last  patient,  one  of  tuberculous  cystitis,  was  under  treatment  for  two 
months  and  received  eight  injections.  During  this  time  there  was  no  improve- 
ment, either  in  the  local  or  general  symptoms.  The  patient  decided  to  discon- 
tinue the  treatment  and  go  to  Colorado.  He  has  since  died  from  tuberculous 
meningitis. 

The  results  obtained  from  this  series  of  cases  are  not  striking,  though  they 
have  been  sufl6cient  to  encourage  us,  especially  in  the  cases  of  bone  and  joint 
tuberculosis.  We  realize  the  difficulty  in  judging  as  to  the  value  of  any 
form  of  treatment  by  clinical  results  in  a  few  cases,  and,  therefore,  feel  that  it 
will  be  necessary  to  treat  a  large  number  of  cases  in  this  way  before  we  can 
decide  as  to  the  absolute  value  of  the  method. 

It  seems  that  the  future  studies  in  opsonic  immunity  in  tuberculosis  must 
be  along  two  lines — first,  experimental,  to  discover  whether  opsonic  immunity 
really  plays  any  considerable  role  in  tuberculosis,  and,  second,  whether  it  is 
possible  in  any  way  to  produce  a  high  grade  of  opsonic  immunity  in  this  disease. 
As  most  investigators  have  found,  and  especially  as  the  experiments  of  Tru- 
deau  have  demonstrated,  satisfactory  immunity  in  tuberculosis  has  hitherto 
been  obtained  only  by  the  use  of  living  bacilli,  and  whether  we  are  dealing 
with  opsonic  immunity  or  immunity  of  whatever  kind,  the  successful  method 
will  probably  be  developed  along  this  fine.  But  in  the  absence  of  any  such 
high  grade  of  immunity  it  may  be  possible  that  one  of  the  methods  now  in  use 
may,  if  rightly  applied,  be  able  to  produce  slight  increase  in  immunity,  opsonic 
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or  otherwise.  To  determine  whether  these  slight  differences  so  produced  are 
really  due  to  the  development  of  opsonins  in  the  blood  will,  we  feel,  require 
much  further  development  in  the  method  of  estimating  slight  differences  in 
quantity.  But  in  the  absence  of  such  observations  and  such  methods  of  control 
it  seems  quite  advisable  that  we  should  study  the  effect  of  small  doses  of  tuber- 
culin upon  localized  tuberculosis,  as  it  seems  that  we  have  here  an  opportunity 
for  study  and  possibilities  for  doing  good  of  which  use  has  not  yet  been  fully 
made.  Whether  the  bacillary  emulsion  will  prove  more  efficacious  than  the 
T.  R.  tuberculin  can  only  be  determined  by  treating  series  of  cases  under 
exactly  parallel  conditions,  and  similar  studies  must  be  made  with  regard  to 
the  best  dosage  of  tuberculin.  It  seems  quite  definite  that  there  is  practically 
no  danger  to  be  apprehended  from  the  small  doses  of  tuberculin  such  as  we 
have  used,  and  it  seems  that  the  danger  of  producing  negative  phases,  or  a  sum- 
mation of  negative  phases,  is  so  slight  that  it  may  be  disregarded. 


DISCUSSION  ON  DR.  COLE'S  PAPER 

Dr.  Nathaniel  B.  Potter,  New  York :  I  have  hste'ned  with  great  inter- 
est to  Dr.  Cole's  paper,  and  the  results  of  our  work  in  most  respects  agree 
with  his  conclusions.  In  the  first  place,  in  regard  to  the  technique,  it  is  ex- 
tremely difficult.  We  have  been  materially  aided  in  New  York  in  obtaining  a 
standard  emulsion  through  the  kindness  of  Dr.  Baldwin.  I  hope  that  he  will 
explain  his  method  of  preparing  the  stock  capsules.  Since  we  have  used  these 
we  have  been  able  to  prepare  an  emulsion  which  is  uniform  and  which  gives 
excellent  results.  It  should  be  remembered  that  there  is  a  great  deal  of  varia- 
tion in  normals.  Two  lantern  slides  which  I  will  show  tomorrow  illustrate 
the  variation  in  two  sets  of  laboratory  normals.  This  variation  makes  it 
difficult  to  draw  positive  conclusions  in  regard  to  the  pathological  sera. 

There  is  one  point  which  has  been  neglected,  the  phagocytic  activity  of 
the  leucocytes.  I  believe  that  they  are  not  inert.  I  should  be  interested 
to  hear  Dr.  Cole  speak  about  the  use  of  the  leucocytes. 

We  made  several  experiments  upon  the  leucocytes  from  a  case  of  incipient 
tuberculosis  of  the  lungs  with  a  probable  tuberculous  choroiditis.  We  found 
that  this  patient's  leucocytes  were  not  nearly  as  active  phagocytic  agents  as 
the  leucocytes  from  laboratory  workers — our  normals.  We  also  found  that 
the  opsonic  indices  of  different  sera  varied  strikingly,  depending  upon  the 
source  of  the  leucocytes. 

Dr.  G.  B.  Webb,  Colorado  Springs :  I  noticed  one  omission  in  Dr. 
Cole's  excellent  paper;  he  makes  no  mention  of  the  opsonic  index  as  a  diag- 
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nostic  means.  I  have  been  working  for  one  year  on  opsonins,  and  spent  some 
months  with  Wright  in  London,  and  I  can  give  numerous  instances,  the  major- 
ity of  which,  I  believe,  worked  out  correctly.  Recently  in  a  patient  with  a 
plaster  cast  on  her  spine,  supposed  to  be  sufifering  with  Pott's  disease,  I  was 
asked  to  confirm  the  diagnosis.  The  test  showed  that  the  index  was  normal, 
and  the  serum  heated  to  60°  lost  all  opsonic  power.  I  regarded  the  case  as 
not  being  tuberculous. 

Tuberculin  was  injected  and  my  finding  was  proved  to  be  correct.  It  was 
concluded  to  be  mahgnant  disease. 

Dr.  Cole  spoke  of  gland  work.  In  the  diagnosis  of  tuberculous  glands  it  is 
not  necessary  to  inject  tuberculin.  If  you  take  the  index  before  and  after 
massage  of  the  glands,  a  variation  will  be  found  and  a  diagnosis  can  be  estab- 
lished. 

I  wish  to  ask  Dr.  Cole  if,  in  his  case  of  lupus  vulgaris,  he  used  inoculations 
of  the  staphylococcus  as  well  as  tuberculin.  Wright  found  that  such  cases 
could  not  be  cured  without  getting  rid  of  accompanying  staphylococcic  infec- 
tion. 

I  believe  that  in  hunting  for  flaws  in  opsonic  technique  the  bacterial  vac- 
cines have  been  lost  sight  of.  I  have  made  over  one  thousand  opsonic  obser- 
vations, and  90  per  cent,  of  them  I  beheve  to  have  been  sufficiently  accurate. 
I  beheve  that  it  is  not  absolutely  necessary  to  be  guided  by  the  opsonic  index. 
Wright  himself  does  not  go  by  it  to  the  extent  you  perhaps  think.  He  makes  a 
diagnosis  in  part  by  it.  He  studies  the  case  to  see  if  there  are  any  autoinocu- 
lations.  After  once  studying  the  case,  he  practically  does  not  use  the  opsonic 
index  very  much.  He  inoculates  the  patient  every  ten  days  and  simultaneously 
draws  a  blood  specimen.  Ten  days  later  he  looks  back  at  the  observation 
recorded  and  notices  if  the  index  is  keeping  up  to  normal.  Almost  invariably 
he  questions  the  patient  as  to  reaction,  and  is  greatly  guided  by  the  patient's 
report  as  to  how  he  felt  after  the  last  dose. 

This  winter  I  have  been  using  tuberculous  vaccines  in  many  cases  without 
the  opsonic  index,  and  I  can  quote  numerous  cases  of  tuberculosis,  tuberculous 
cystitis,  tuberculosis  of  the  kidneys,  tuberculosis  of  the  joints,  which  have  done 
well  without  watching  the  opsonic  index.  And  in  other  diseases,  too.  I  had  a 
case  of  persistent  bilateral  typhoid  fistulae  of  the  ribs  following  typhoid  fever 
eighteen  months  before.  There  had  been  repeated  operations  with  no  avail. 
It  is  difficult  to  make  an  opsonic  index  in  typhoid  fever,  so  after  a  few  doses 
I  merely  watched  the  agglutination  changes;  by  means  of  twelve  doses  of  100 
miUions  typhoid  vaccine  the  several  infected  ribs  were  cured. 

Dr.  John  B.  Briggs,  Washington :    I  hesitate  to  attempt  to  bring  out 
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some  practical  points  in  Dr.  Cole's  paper,  because  I  know  so  little  about  opso- 
nins and  immunity,  etc.,  that  I  hesitate  to  claim  results  that  I  have  myself 
obtained.  I  have  been  working  on  this  but  a  short  time,  and  I  have  had  no 
control.  I  have  been  surprised  at  Dr.  Cole's  results,  or  rather  at  the  lack  of 
them.  I  started  this  work  with  a  considerable  faith  in  its  accuracy.  In  a 
series  of  cases,  nearly  one  hundred,  undertaken  since  August  and  September, 
I  have  relied  upon  the  opsonic  index,  following  Wright's  method,  and  I  have 
had  surprising  instances.  I  have  cases  that  have  not  developed  a  positive 
phase  when  they  should  have;  and  cases  that  should  not  have  developed  a 
positive  phase,  did  so.  In  all  cases  I  was  able  to  correct  apparent  error  by  a 
careful  study  of  the  opsonic  index. 

I  should  like  to  present  one  case  which  may  prove  of  interest.  A  child  was 
brought  with  tuberculous  lymph-glands  of  the  neck,  the  diagnosis  being  a 
clinical  one.  The  disease  had  lasted  for  six  or  eight  weeks.  When  brought 
to  me  the  child  was  two  or  three  years  of  age.  He  was  quite  toxic,  had  tem- 
perature, would  not  play,  etc.  I  found  on  two  successive  observations,  at 
intervals  of  three  days,  a  variation  of  from  0.4  to  0.6.  Inoculation  with  5000 
at  ten  days'  interval,  and  four  doses  of  tuberculin,  gave  a  complete  clinical 
recovery  from  the  poisonous  infection,  malnutrition,  etc.  It  seems  to  me 
that  there  is  no  question  as  to  this  specific  result. 

It  is  difficult  to  add  any  statistics  to  this  work.  I  would  like  to  say  that  I 
have  found  the  opsonic  index  in  my  hands  a  safe  guide  to  the  inoculation 
treatment  of  local  tuberculosis.  Cases  referred  to  me  have  proved  to  the  sur- 
geons satisfactory  from  a  clinical  point  of  view,  and  surgeons  are  very  critical 
and  observing. 

Dr.  E.  R.  Baldwin,  Saranac  Lake :  I  have  little  to  add  to  what  Dr. 
Cole  has  already  stated.  My  experience  has  been  chiefly  with  the  technique 
and  I  have  little  to  say  regarding  clinical  experiences.  At  the  Saranac  labo- 
ratory we  have  tried  to  acquire  a  better  technique  than  we  had  at  first  obtained. 
I  have  worked  with  Wright's  method  for  several  years,  and,  as  he  acknowl- 
edges, the  limitations  in  the  technique  are  rather  wide;  that  is,  the  results 
had  to  be  interpreted  with  a  good  percentage  of  error.  When  this  is  understood, 
and  taken  in  connection  with  what  Dr.  Webb  has  just  told  you,  it  does  not  seem 
that  Wright  himself  relies  upon  the  opsonic  index,  contrary  to  what  we  have 
been  led  to  suppose. 

So  far  as  the  tubercle  bacillus  emulsion  is  concerned  for  the  opsonic  index, 
this  has  been  a  bone  of  contention  for  some  time.  We  have  spent  much  time 
in  trying  to  perfect  an  emulsion.  The  emulsion  Dr.  Potter  refers  to  is  not 
difficult  to  prepare.     It  is  simply  a  broth  culture  of  the  human  type  of  bacilli, 
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washed  and  sterilized  at  no°  C.  for  ten  minutes,  and  then  rolled  in  a  mill 
containing  porcelain  balls  for  six  hours.  This  muddy  mass  is  then  measured 
off  in  glass  capsules,  into  which  it  is  sealed.  To  this  is  added  formalin  to 
insure  its  preservation. 

At  the  present  time  it  does  not  seem  that  we  are  justified  in  recommending 
it  for  diagnosis  or  for  treatment  in  cases  of  pulmonary  tuberculosis;  Wright 
himself  is  not  sanguine  about  this.  I  hope  the  results  in  bone  and  joint 
disease  will  be  better. 

Dr.  Edward  L.  Trudeau,  Saranac  Lake  :  Amid  the  interest  and  enthu- 
siasm which  Dr.  Wright's  work  has  brought  out,  we  are,  I  am  afraid,  inclined 
to  forget  that  tuberculin  has  been  for  many  years  administered  by  another 
method — the  clinical  method — and  that  with  this  method  good  results  are 
claimed  by  some  observers.  The  aim  of  the  chnical  method*  is  to  immunize 
the  patient  against  the  action  of  tuberculin  by  beginning  with  infinitesimal 
doses,  increasing  so  gradually,  and  extending  the  treatment  over  so  long  a 
time  as  is  necessary  to  do  this  without  producing  any  more  constitutional 
disturbance  than  is  absolutely  necessary.  Dr.  Wright's  method  aims  to  raise 
the  opsonic  index  by  the  same,  or  about  the  same,  small  doses,  and  without 
any  steady  progression  in  dosage.  Progression  in  doses  and  the  production 
of  tubercuhn  immunity  are  the  essential  features  of  the  clinical  method,  and 
we  know  we  can  produce  tolerance  to  doses  loo,  looo,  even  10,000  times 
greater  than  those  which  at  first  disturbed  the  patient,  if  we  take  sufficient 
time  and  proceed  with  sufficient  care. 

In  one  case  Dr.  Brown,  under  my  direction,  at  the  sanatorium  carried  the 
dose  to  two  cubic  centimeters  of  bacillen  emulsion,  a  dose  which  I  have  learned 
to  consider  entirely  too  large;  that  is,  he  injected  one  small  bottle  of  the  emul- 
sion in  the  scapular  region  on  each  side  at  the  same  time.  This  was  the  ulti- 
mate dose,  and  tolerance  had  been  estabhshed  by  long  treatment,  but  it  would 
have  been  curious  to  know  what  happened  to  the  opsonic  index  in  that  case. 
As  a  matter  of  fact,  the  patient  was  very  ill  for  two  days,  and  did  not  recover 
her  usual  condition  for  several  weeks,  but  she  has  worked  as  a  nurse  ever 
since, — that  is,  for  the  last  three  years, — and  has  at  present  no  symptom,  no 
bacilli  in  her  sputum,  and  is  apparently  in  good  health. 

The  question,  therefore,  is.  Are  we  to  be  guided  by  the  opsonic  index,  or 
are  we  to  attempt  to  produce  tuberculin  immunity?  The  fact  that  we  can 
produce  a  marked  tuberculin  immunity  would  indicate  that  some  sort  of  anti- 
bodies are  formed  in  the  blood  during  the  course  of  the  treatment.  It  is  possi- 
ble, also,  that  the  shght  local  reactions  have  a  great  deal  to  do  with  whatever 
good  can  be  produced  with  tuberculin  treatment.     This  is  in  keeping  with 
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what  we  have  just  heard  in  regard  to  Bier's  treatment  of  localized  surgical 
tuberculosis,  as  that  treatment  aims  to  produce  congestion  of  the  parts  at  in- 
tervals. It  has  been  shown  that  any  disease  of  the  right  heart  which  produces 
pulmonary  congestion  diminishes  the  tendency  to  tuberculosis.  Operations 
for  tuberculous  peritonitis,  which  are  so  often  successful,  are  followed  by  hyper- 
emia of  the  peritoneum.  All  these  facts  strengthen  the  belief  that  local  reac- 
tion has  a  beneficial  influence  on  the  tuberculous  process,  but  we  are  greatly 
in  need  of  some  definite  knowledge  to  guide  us  in  the  use  of  tuberculin. 

Dr.  Lawrason  Brown,  Saranac  Lake  :  In  regard  to  the  case  referred  to 
by  Dr.  Trudeau,  I  would  say  that  the  tuberculin  was  bacillary  emulsion.  I 
gave  lo  mg.  of  the  solid  substance — the  dose  recommended  by  Koch — and 
the  patient  was  not  injured  by  it  in  any  way.  She  is  at  present  alive,  well, 
and  working.    ' 

Dr.  Rufus  I.  Cole,  Baltimore  :  It  is  extremely  interesting  to  hear  that 
practically  Professor  Wright  does  not  control  the  administration  of  tuberculin 
by  the  opsonic  index.  This  places  the  question  in  an  entirely  different  light. 
This  question  cannot  be  decided  by  the  discussion  of  individual  cases.  We 
must  have  statistics  based  on  considerable  experience.  In  the  future  it  will 
be  important  to  compare  the  results  of  treatment  by  small  doses  of  T.  R. 
with  those  obtained  by  the  old  tuberculin  used  in  immunizing  doses,  as  recom- 
mended by  Dr.  Trudeau.  Next  year  we  hope  to  have  some  further  statistics 
of  the  results  in  bone  and  joint  cases  treated  by  the  former  method. 
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In  the  preparation  of  this  subject  from  the  standpoint  of  the  x-ray  special- 
ist, for  presentation  before  a  body  of  surgeons  engaged  in  the  discussion  of  the 
treatment  of  those  manifestations  of  tuberculosis  in  which  surgical  measures 
are  recognized  as  the  best  and  most  efficient  means  of  healing  or  removing  the 
local  lesions,  the  attempt  has  been  made  to  adhere  closely  to  the  inference  of 
the  title,  namely:  "The  Advantages  and  Limitations  of  the  x-Rslj."  Both 
Rontgen-ray  therapeutics  and  diagnosis,  in  general,  are  more  closely  allied 
to  surgery  than  to  general  medicine  and  the  other  specialties,  and  this  holds 
good  in  the  application  of  the  rays  to  the  treatment  and  diagnosis  of  the  patho- 
logical processes  induced  by  localized  tuberculous  infection.  The  relation  is 
particularly  close  in  their  application  for  therapeutic  purposes  in  this  disease. 
In  the  first  place,  it  is  because  of  the  similarity  between  the  action  of  this  agent 
and  of  some  of  the  surgical  methods  in  the  production  of  certain  tissue  reactions 
and  changes  unfavorable  to  the  life  and  growth  of  the  bacillus  tuberculosis. 
Secondly,  we  find  the  x-ray  to  be  most  efficient  in  the  treatment  of  those  mani- 
festations which  are  classed  more  or  less  distinctly  as  surgical  diseases.  The 
treatment  of  tuberculosis  as  a  constitutional  disease,  viewed  either  as  an  infec- 
tion or  as  an  hereditary  predisposition,  is  medical  and  hygienic  in  all  instances. 
Surgery,  the  5f-ray,  the  actinic  light  rays,  high-frequency  currents,  and  the  like 
are  measures  directed  against  the  local  manifestations  of  the  disease. 

To  realize  and  believe  the  statements  made  by  x-tslj  speciahsts,  whose 
authority  is  generally  recognized,  does  not  require  that  one  be  carried  into  the 
realms  of  imagination.  There  are  many  overenthusiasts  among  us,  no  doubt, 
but  as  a  body  we  endeavor  to  keep  within  the  bounds  of  conservatism.  In  the 
treatment  of  tuberculosis,  as  in  many  other  conditions,  more  credit  has  been 
claimed  for  the  Rontgen-ray,  perhaps,  than  is  really  deserved.  The  conclu- 
sions drawn  by  writers  on  the  subject  would  be  more  uniform,  and  statistics 
more  accurate,  were  the  following  three  points  in  relation  to  the  treatment  of 
this  disease  given  careful  consideration : 
^3  353 
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I.  The  Therapeutic  Action  of  the  x-Ray  in  Tuberculosis. — Granting  that 
it  has  some  curative  powers  when  applied  to  tuberculous  lesions,  which  it  un- 
doubtedly does  possess,  it  is  important  to  understand  the  exact  nature  of  this 
action  before  drawing  any  conclusions  as  to  the  extent  to  which  it  is  responsible 
for  the  results  for  which  it  is  given  credit.  The  x-xa,y  is  probably  not  capable 
of  any  direct  bactericidal  effect  upon  the  tubercle  bacillus,  whether  growing  in 
culture-media  or  in  hving  tissues.  In  the  great  majority  of  experiments  in 
which  these  organisms,  growing  in  culture-media,  were  exposed  to  the  rays  for 
variable  periods  their  growth  was  either  not  affected  or  was  inhibited  only. 
This  applies  to  the  bacillus  tuberculosis,  for  under  similar  circumstances  other 
bacteria  may  be  killed,  but  apparently  only  a  few  varieties.  The  prolonged 
exposures  employed  in  many  of  these  experiments  could  not  be  used  in  the 
attempt  to  destroy  the  tubercle  bacillus  in  the  tissues  of  the  human  body.  In 
the  treatment  of  the  deeper-seated  lesions,  especially,  such  exposures  would 
likely  destroy  the  overlying  healthy  structures,  with  disastrous  results.  If 
prolonged  .x-ray  exposures  will  not  destroy  the  bacillus  in  culture-media,  the 
much  shorter  ones,  which  are  permissible  in  therapeutic  appHcations,  can  cer- 
tainly have  little  or  no  direct  bactericidal  effect  upon  the  same  organisms  when 
growing  in  the  tissues  of  the  human  body.  Even  though  some  varieties  of 
bacteria — some  of  the  pyogenic  organisms,  for  example — may  be  destroyed 
when  growing  in  culture-media,  x-ray  exposures  have  no  direct  perceptible 
effect  upon  them  when  they  are  present  in  living  animal  tissues. 

It  has  been  proved  beyond  question  that,  chnically  in  man,  and  experi- 
mentally in  animals,  the  tubercle  bacillus  may  be  inhibited  in  its  growth,  and 
even  destroyed,  by  exposing  the  tissues  in  which  it  is  present  to  the  x-ray.  But 
this  is  no  proof  that  the  action  is  due  directly  to  the  effect  of  the  rays. 

In  conclusion,  there  is  no  proof  that  the  x-ray  has  any  effect,  directly,  upon 
the  bacillus  tuberculosis,  either  inhibitory  to  its  growth  or  bactericidal,  and  it 
probably  has  none.  But  the  possibility  of  any  such  action  is  entirely  unneces- 
sarv  in  the  explanation  of  the  phenomena  concerned  in  the  favorable  results 
that  have  been  derived  from  the  therapeutic  use  of  Rontgen-rays  in  the  treat- 
ment of  tuberculous  lesions.  The  microscopical  changes  observed  in  the 
tissues  infected  by  lupus  vulgaris  during  the  various  stages  of  treatment  are 
characteristic  of  the  changes  induced  in  every  tuberculous  lesion  which  responds 
favorably  to  the  action  of  the  x-rays. 

The  earliest  effects  to  be  noted  are  a  hyperemia  and  the  manifestations  of 
a  stimulation  of  the  tissue-cells,  both  of  which  are  to  be  desired  in  any  form  of 
local  treatment  of  tuberculous  lesions,  except  when  absolute  rest  is  required. 
When  this  effect  upon  the  tissues  has  been  obtained,  the  action  should  be  car- 
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ried  no  further,  except  in  the  treatment  of  the  superficial  manifestations,  such 
as  lupus,  for  by  further  exposure  an  ac-ray  dermatitis  is  likely  to  result,  and 
although  this  may  be  an  unavoidable  accident,  liable  to  occur  in  the  experience 
of  any  one,  it  certainly  is  not  beneficial  to  the  patient.  In  the  treatment  of 
the  deeper-seated  lesions,  especially  tuberculous  adenitis,  the  majority  of  ae-ray 
specialists  regulate  their  dosage  in  such  a  way  as  to  induce  a  mild  erythema, 
or,  still  better,  a  pronounced  tanning  of  the  skin.  This  reaction  in  the  skin 
is  used  as  an  indication  of  the  production  of  the  desired  effect  upon  the  diseased 
tissues  beneath.  The  effect  of  such  a  reaction  is  the  promotion  of  an  activity 
in  the  tissues  suflScient  to  inhibit  the  growth  of  the  tubercle  bacillus,  and  later 
to  destroy  it;  also  to  cause  destruction  and  absorption  of  the  products  and 
results  of  bacterial  action,  and,  finally,  to  replace  the  destroyed  area  by  new 
tissue. 

In  the  treatment  of  lupus  the  :x;-ray  reaction  goes  a  step  further,  perhaps. 
Numerous  authorities  have  studied  the  changes  in  lupoid  tissues  induced  by 
ac-ray  applications  by  microscopical  examinations  made  during  various  stages 
during  the  treatment.  The  results  of  these  observations  have  been  fairly  uni- 
form. There  is  first  a  hyperemia,  attended  by  a  degeneration  of  the  giant- 
cells  and  epithelioid  cells  of  the  tubercles.  This  stage  is  soon  followed  by  an 
inflammatory  reaction,  with  leucocytic  infiltration  at  the  periphery.  The 
cellular  degeneration  becomes  decidedly  evident  at  the  onset  of  the  inflamma- 
tory stage.  Some  observers  reverse  the  order  of  these  two  stages,  placing  the 
inflammatory  reaction  before  the  cellular  degeneration.  It  is  believed  that 
the  leucocytes  hasten  the  degenerative  process,  which  is  started,  in  part  or 
wholly,  through  the  influence  of  the  x-ray  upon  the  cells  of  lowered  vitality. 
As  a  result  of  these  reactionary  changes,  the  typical  structure  of  the  tub- 
ercle disappears,  and  the  debris  is  absorbed  through  the  usual  channels,  or 
the  leucocytes  may  take  some  part  in  its  removal.  Subsequently,  the  tubercle 
is  replaced  by  the  formation  of  fibrous  connective  tissue.  In  the  deeper  lesions 
the  cellular  destruction  due  to  direct  action  of  the  rays  probably  does  not  take 
place,  as  a  rule,  as  the  exposure  required  would  be  harmful  to  the  intervening 
healthy  tissues,  hence  the  more  uniformly  favorable  results  in  the  treatment  of 
lupus. 

2.  The  Significance  of  the  Term  "  Cure. " — As  generally  applied  to  the  prog- 
nosis of  tuberculous  lesions,  this  term  is  rather  complex  and  elastic.  It  does 
not  always  imply  a  complete  restoration  of  the  diseased  tissues  to  their  normal 
structure  and  function.  It  might  be  permissible  to  apply  it  to  such  a  favorable 
termination  as  would  be  generally  regarded  as  the  best  result  obtainable,  under 
any  form  of  treatment  applicable,  with  due  consideration  to  the  existing  cir- 
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cumstances.  This,  however,  allows  of  a  wide  range  in  the  interpretation  of 
the  term,  and  more  or  less  abuse  in  its  application. 

3.  Spontaneous  Cures,  and  the  Effect  of  Other  Curative  Measures. — It  is  a 
well-recognized  fact  that  in  tuberculosis  there  is  a  tendency  toward  occasional 
spontaneous  cures,  and  that  many  cases  in  which  the  disease  may  or  may  not 
have  been  recognized  get  well  without  having  received  any  medical  treatment 
directed  against  this  particular  condition.  It  is  erroneous,  perhaps,  to  speak 
of  these  cures  as  "spontaneous,"  for,  in  reality,  the  disappearance  of  the 
lesions  is  the  result  of  the  prevalence  of  certain  conditions,  unfavorable  to  the 
tubercle  bacillus,  and  brought  about  by  such  factors  as  the  manner  of  living, 
diet,  and  hygienic  surroundings  of  the  patient.  In  other  words,  they  are  the 
same  conditions  which  we  attempt  to  bring  about  by  the  generally  accepted 
methods  of  constitutional  treatment.  Therefore,  in  many  of  the  manifesta- 
tions of  tuberculosis,  when  a  cure  follows  x-ray  treatment,  these  points  must 
be  given  due  consideration.  Likewise,  when  other  forms  of  treatment  are 
employed  in  conjunction  w4th  the  :x;-ray,  the  possible  beneficial  effect  of  the 
latter  must  be  conscientiously  considered  before  giving  full  credit  to  the  rays, 
especially  in  those  manifestations  of  the  disease  in  which  the  Rontgen  treat- 
ment is  not,  as  a  rule,  uniformly  effectual;  as  an  example,  if  a  case  of  pulmon- 
ary tuberculosis  gets  well  under  x-ray  treatment  in  Colorado,  the  rontgenolo- 
gist is  presumptuous  if  he  gives  himself  the  entire  credit  for  the  result  without 
carefully  considering  the  points  just  mentioned.  Under  exactly  the  same  treat- 
ment the  result  might  be  quite  different  in  Philadelphia,  Washington,  or  New 
York. 

As  a  therapeutic  agent  the  x-ray  has  been  employed  in  practically  all  the 
manifestations  of  tuberculosis,  and  it  may  be  used  with  more  or  less  success 
in  the  treatment  of  all  but  the  acute  miliary  form.  With  the  exception  of  lupus, 
a  tabulation  of  the  results,  with  the  idea  of  determining  the  approximate  value 
of  this  treatment,  is  practically  impossible.  Statistics  derived  from  the  litera- 
ture on  the  subject  fall  far  short  of  accuracy.  Such  statistics  may  be  used  for 
what  they  are  worth,  but  a  knowledge  of  the  possibilities  of  treatment  and  a 
basis  for  a  comparison  of  the  attainments  of  each  individual  x-ray  specialist 
must  be  derived  almost  entirely  from  his  personal  experience  and  observations. 
Therefore,  in  the  statements  to  follow,  though  even  the  most  incredulous  claims 
will  be  given  credit,  those  results  which  may  be  uniformly  promised  or 
expected  in  each  separate  manifestation  of  tuberculosis  will  be  given  as  facts 
based  largely  upon  what  I  have  been  able  to  accomplish. 

The  success  of  x-ray  treatment  of  tuberculosis,  or  any  other  disease,  de- 
pends upon  the  experience,  common  sense,  and  good  judgment  of  the  rontgen- 
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ologist  and  the  close  observation  of  certain  cardinal  principles,  which  may 
be  enumerated  as  follows: 

1.  A  reaction  of  the  tissues  of  the  body  to  the  :x;-ray  is  manifest  in  those 
tissues  only  in  which  the  rays  are  absorbed.  By  the  use  of  the  proper  tube, 
together  with  correct  manipulation  of  the  apparatus,  the  degree  of  penetration 
of  the  greater  number  of  the  rays  generated  may  be  recognized  and  controlled. 

2.  The  first  effect  of  radiation  upon  normal  tissues  is  stimulation,  followed 
by  irritation,  inflammation,  and,  finally,  by  cellular  destruction. 

3.  The  applications  should  be  so  administered  as  to  secure  that  reaction 
which  is  necessary  or  most  efficient  in  obtaining  the  desired  results  in  the  treat- 
ment of  any  disease. 

4.  In  normal  tissues  the  destructive  eflfect  is  first  manifest  in  those  cells 
which  are  most  highly  specialized,  as  the  epithelium  of  the  glands  and  hair- 
follicles  of  the  skin  and  the  spermatogenic  cells  of  the  testicle. 

5.  In  diseased  structures  it  is  first  manifest,  usually,  in  those  cells  which 
are  distinctly  pathological,  and  of  a  lower  vitality  than  the  normal  tissue-cells. 
In  treating  certain  lesions,  such  as  those  of  tuberculosis,  more  than  one  reaction 
is  desirable.  Superficially,  we  may  go  so  far  as  to  produce  an  inflammatory 
reaction  in  the  healthy  structures,  but  in  the  case  of  the  deep  lesions  we  must 
usually  stop  at  stimulation.  The  exposures  required  for  these  reactions  should 
be  destructive  to  diseased  cells  of  lowered  vitality.  The  generation  of  jf-rays 
is  far  from  being  under  absolute  control,  and  certainly  none  but  the  skilled  and 
experienced  operator  can,  with  any  degree  of  accuracy,  control  the  fine  adjust- 
ment of  dosage  that  is  required  to  destroy  diseased  cells  by  direct  action  of  the 
rays,  or  indirectly  through  an  inflammatory  reaction  and,  later,  at  the  proper 
time,  to  promote,  through  stimulation,  the  formation  of  new  tissue. 

In  diseases  in  which  pyogenic  bacteria  are  the  etiological  factors  x-Ta.y 
treatment  meets  with  a  serious  complication.  In  tuberculous  lesions,  the  slow, 
chronic,  and  practically  non-inflammatory  reaction  induced  by  the  tubercle 
bacillus  is  not  a  contra-indication  to  the  use  of  the  rays  in  treatment.  In  lesions 
due  to  pyogenic  infection  there  is  already  an  intense  inflammatory  reaction 
present,  and  any  additional  reaction  from  rv-ray  applications  can  certainly  not 
benefit  the  condition  of  the  patient.  This  fact  should  be  borne  in  mind,  par- 
ticularly when  the  Rontgen  treatment  of  pulmonary  tuberculosis  is  being  con- 
sidered. 

These  remarks  may  not  seem  appropriate  to  the  occasion,  but  they  are  made 
for  a  definite  purpose.  ic-Ray  specialists  realize  the  fact  that  in  the  minds  of 
many  physicians  and  surgeons  there  is  a  belief  that  the  results  of  the  use  of  the 
rays  in  the  treatment  of  tuberculosis  and  other  conditions  have  been  very  much 
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overestimated.  I  will  not  deny  that  there  is  some  ground  for  this  belief,  and 
I  think  that  a  probable  explanation  would  assist  in  bringing  about  a  better 
understanding  between  our  body  of  speciaUsts  and  the  profession  at  large.  It 
is  easy  to  find  two  reasons  for  this  prevalent  and  unfortunate  feeling  of  doubt. 
In  the  first  place  there  is  no  question  but  that  the  results  have  been  overesti- 
mated, actually,  either  in  reports  in  literature  or  otherwise.  This  is  a  frequent 
manifestation  of  human  weakness,  not  at  all  confined  to  the  ic-ray  specialty. 
Of  far  greater  importance  is  the  fact  that  non-believers  are  associated,  in  one 
way  or  another,  with  men  who  are  x-ray  specialists  or  experts  by  title  only,  and 
not  by  what  they  accomplish.  Such  men  lack  either  experience  or  suitable  ap- 
paratus, or,  as  is  usually  the  case,  both.  Both  are  essential  for  good  results. 
The  equipment  of  some  of  these  men,  and,  worse  yet,  that  of  many  hospitals, 
is  an  insult  to  Rontgen,  the  discoverer.  It  is  nothing  less  than  an  outrage 
that  the  management  of  a  hospital  will  expect  its  :x;-ray  man  to  do  all  the  radio- 
graphic and  therapeutic  work  with  two  or  three  or  even  only  one  tube.  3£;-Ray 
treatment  under  such  conditions  is  not  one  bit  less  ridiculous  than  the  treatment 
of  every  case  of  syphilis  by  exactly  the  same  doses  of  mercury  and  potassium 
iodid. 

With  the  knowledge  derived  from  authentic  reports,  and  from  the  personal 
observations  made  by  every  member  of  the  medical  profession,  for  they 
certainly  should  have  been  made  by  this  time,  there  can  be  no  doubting  of 
the  fact  that  the  x-ray  has  some  favorable  or  curative  influence  upon  tuber- 
culous lesions.  In  the  treatment  of  some  of  them  we  may  regard  this  agent 
almost  as  a  specific  remedy;  in  other  manifestations  its  influence  is  much  less 
uniformly  favorable,  while  in  some  of  the  lesions  cures  are  exceptional,  or  have 
never  been  obtained.  We  might,  therefore,  divide  the  manifestations  of 
tuberculosis  which  may  in  any  way  be  benefited  by  x-ray  treatment  into  three 
classes,  but  I  prefer  to  classify  these  lesions,  and  to  discuss  them  under  two 
headings.  This  classification  is  based  upon  the  difference  in  the  reaction  which 
is  induced  by  the  rays,  and  also  in  the  factors  concerned  in  favorable  results. 
In  the  first  class  we  may  include  lupus,  chronic  tuberculous  ulcers,  and  perhaps 
sinuses.  The  manifestations  to  be  discussed  under  the  second  division  are 
tuberculous  adenitis,  laryngitis,  pulmonary  tuberculosis,  tuberculous  peri- 
tonitis, tuberculosis  of  bones  and  joints,  tuberculous  orchitis,  tenosynovitis, 
cystitis,  and  nephritis.  The  probable  reaction  induced  by  the  rays  when  ap- 
plied with  beneficial  results  has  already  been  discussed.  The  details  of  the 
technique  of  x-ray  treatment  will  be  omitted,  as  they  are  unnecessary. 
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LUPUS  VULGARIS 

This  disease,  which,  less  than  ten  years  ago,  was  rebellious  against  all  forms 
of  treatment  then  in  use,  and  often  incurable,  and  sometimes  even  fatal,  is  now 
regarded  with  no  fear,  for  its  cure  is  not  only  possible,  but,  in  almost  all  in- 
stances, certain.  For  bringing  about  this  rapid  reversal  of  the  prognosis  we 
are  indebted,  primarily,  to  two  men — Finsen,  for  his  investigations  in  the  thera- 
peutic properties  of  hght,  and  Rontgen,  for  his  discovery  of  the  x-tslj.  It  is  of 
historical  interest  to  note  that  lupus  was  the  first  disease  in  which  the  .T-ray  was 
used  as  a  therapeutic  agent.  The  principal  question  now  to  be  decided  is  as 
to  which  of  these  two  methods  of  treatment  the  greater  share  of  merit  belongs, 
for  they  are  of  nearly  equal  value.  There  is,  perhaps,  some  difference  in  the 
reaction  which  each  produces  in  the  lesions  of  lupus. 

We  know  that  sunlight  has  a  decided  bactericidal  effect  upon  the  bacillus 
tuberculosis,  and  that  the  actinic  or  ultra-violet  waves  are  the  active  agents 
to  which  this  property  of  light  is  traceable.  Exposure  of  the  skin  to  sunlight 
may  be  followed  by  hyperemia  and  an  inflammatory  reaction,  as  is  observed  in 
sunburn,  and  there  is  also  some  cellular  disturbance,  as  shown  by  the  increased 
pigmentation  of  the  cells.  It  is  possible  that  light  may  be  capable  of  some 
destructive  effect  upon  cells  of  lowered  vitality,  but  certainly  not  to  the  extent 
to  which  the  x-ray  is  known  to  be.  These  reactions  are  produced  by  the  actinic 
rays.  The  so-called  "Finsen"  light  is  that  which  is  produced  by  a  powerful 
electric  arc  lamp,  and  is  very  rich  in  actinic  waves.  In  the  Finsen  lamp  the 
most  important  part  of  the  mechanism  is  a  series  of  quartz  lenses  and  water 
chambers,  by  means  of  which  the  light  is  deprived  of  a  large  portion  of  the  heat 
waves  before  it  reaches  the  skin,  Finsen's  name  should  not  be  used  in  connec- 
tion with  any  other  type  of  apparatus.  He  states  that  the  entire  set  of  light 
waves,  or  the  whole  light  spectrum,  is  used,  because  any  method  used  for  filter- 
ing out  all  or  part  of  the  non-actinic  rays  removes, such  a  large  percentage  of 
the  actinic  waves  as  to  render  the  resulting  light  practically  valueless.  Numer- 
ous forms  of  apparatus  for  developing  violet  and  ultra-violet  light  are  now  being 
used,  and  no  doubt  many  of  them  are  eflficient  to  a  certain  extent,  but  all  of 
them  fall  far  short  of  the  Finsen  type  of  lamp  in  their  therapeutic  value. 

In  comparing  the  reactions  of  lupus  to  the  two  agents  under  discussion  we 
may  assume  that  light  has  far  greater  bactericidal  properties  than  the  x'-ray, 
but  that  the  latter  makes  up  for  this  deficiency  through  the  greater  inflamma- 
tory reaction  it  induces,  to  the  same  end,  and  also  through  the  possibility  of  a 
direct  destructive  effect  upon  diseased  cells. 

The  relative  merits  cannot  be  decided  upon  by  clinical  results  alone,  for  in 
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this  respect  the  honors  are  about  equal.  Light  waves  do  not  penetrate  deeply 
into  the  tissues,  therefore  the  :x;-ray  is  more  efficient  in  destroying  the  deeper- 
seated  nodules.  Only  a  very  small  area  at  a  time  can  be  treated  by  the  Finsen 
method, — perhaps  one  or  two  square  inches, — while  during  the  same  period 
of  time,  or  even  less,  the  x-ray  may  be  applied,  with  equal  efficiency,  to  a  square 
foot  of  surface,  if  necessary.  Therefore  the  economy  of  time  by  jc-ray  treat- 
ment is  often  a  most  important  factor.  This  may  not  be  the  case  in  Europe. 
During  the  summer  months  the  Finsen  lamp  has  the  disadvantage  of  radiating 
a  most  decidedly  uncomfortable  amount  of  heat.  As  to  the  cost  of  the  appa- 
ratus itself,  the  Finsen  lamp  is  very  much  the  cheaper,  but  its  use  is  limited  to 
the  treatment  of  practically  only  one  disease,  while  the  :x;-ray  outfit  has  a  very 
wide  range  of  usefulness.  As  to  the  cost  of  manipulation,  the  Finsen  lamp 
requires  at  least  ten  times  as  much  current  as  its  rival.  Finsen  applications 
are,  practically,  devoid  of  harmful  results,  while  the  ic-ray  is  inherently  danger- 
ous, and  must  be  employed  with  judgment  and  care.  After  careful  considera- 
tion of  all  these  points  of  evidence  I  think  the  decision  is  decidedly  favorable 
to  the  :x;-ray  in  the  treatment  of  lupus,  and  I  think  that  it  is  gradually  but  surely 
replacing  the  Finsen  method.  Therefore  the  following  conclusions  as  to  the 
treatment  of  this  disease  refer  to  :x;-ray  treatment  only : 

1.  It  has  supplanted  surgical  measures  in  the  treatment  of  lupus  vulgaris, 
and  the  latter  are  now  of  value  only  as  adjuncts  to  the  ^c-ray. 

2.  In  the  treatment  of  this  disease  it  acts  the  part  of  a  specific  therapeutic 
agent. 

3.  The  cosmetic  results  of  rc-ray  treatment  are,  on  the  whole,  superior  to 
those  of  surgery.  This  is  largely  due  to  the  greater  possibilities  in  the  preser- 
vation of  healthy  tissue  and  to  the  stimulation  of  new  tissue  formation,  resulting 
in  a  scar  which  is  usually  white,  soft,  and  phable.  Moreover,  the  old  scars  of 
healed  ulcers  and  tubercles  may  often  be  greatly  improved  in  appearance. 

4.  Recurrence  is  less  likely  to  follow  x-ray  treatment,  but  if  it  does,  it  is 
easily  controlled.  In  fact,  a  slight  recurrence  is  by  no  means  always  a  discredit 
to  the  operator,  for  it  is  often  better  to  stop  treatment  when  all  manifestations  of 
the  disease  have  disappeared  clinically,  though  perhaps  not  microscopically,  or, 
in  other  words,  to  stop  a  little  too  soon,  for  the  sake  of  better  cosmetic  results, 
and  take  chances  on  a  recurrence  which  is  sure  to  respond  quickly  to  subsequent 
treatment.  A  more  rational  method  is  to  follow  up  a  symptomatic  cure,  within 
a  month  or  two,  by  a  series  of  several  apphcations,  as  a  prophylactic  measure. 

5.  When  ulceration  is  present,  the  x-ray  treatment  may  be  considerably 
assisted  and  shortened  by  partial  excision,  curettement,  or  cauterization. 

6.  It  is  not  always  necessary  to  produce  an  ulceration  of  the  tubercles,  as 


HENRY  K.   PANCOAST,   M.D.  361 

they  may  be  destroyed  without.  Nevertheless,  a  marked  skin  reaction  is 
usually  necessary,  and  a  second-degree  dermatitis  may  rarely  be  necessary, 
in  order  to  obtain  an  inflammatory  reaction  of  sufficient  intensity  to  influence 
the  deeper  nodules. 

7.  The  undesirable  results  which  may  follow  x-Ta.y  treatment  are  the  so- 
called  ":x;-ray  burn,"  permanent  telangiectases,  atrophy,  and  more  or  less 
permanent  pigmentation.  Care  will,  in  a  great  measure,  though  not  entirely, 
eliminate  these  possibilities;  therefore,  they  should  always  be  borne  in  mind. 


ULCERS 

The  action  of  the  jc-ray  upon  chronic  tuberculous  ulcerations  is  identical 
with  that  observed  in  lupus.  By  judicious  applications  the  healing  process 
may  be  stimulated  and  the  lesions  cured,  and  there  is  the  additional  advantage 
of  a  healthy  scar  of  good  appearance.  The  application  must,  however,  be 
made  with  care,  as  it  is  very  easy  to  overstimulate,  which  is  productive  of  harm. 
af-Ray  applications  are  of  considerable  value,  therefore,  as  an  adjunct  to  surgi- 
cal measures,  and  well  worth  the  trial  in  almost  all  such  cases.  Failure  to  pro- 
mote healing  is  an  indication  to  stop,  and  not  to  increase,  the  dose.  The  ac- 
cepted rules  for  constitutional  treatment,  hygiene,  etc.,  must  be  carefully  ob- 
served in  the  treatment  of  these  lesions,  and  in  all  of  the  manifestations  of  the 
disease  to  be  discussed  hereafter. 

SINUSES 
Tuberculous  sinuses,  especially  those  in  connection  with  caseating  glands, 
frequently  respond  well  to  x-ray  applications  provided  the  cause  is  also  re- 
moved by  the  same  or  by  other  treatment. 

ADENITIS 

This  manifestation  of  tuberculosis  follows  lupus  in  the  order  of  arranging 
them  according  to  the  value  of  the  x-T&y  in  their  treatment.  It  is  not  capable 
of  such  a  wide-spread  application  as  in  lupus,  though  many  times  more  cases 
of  this  kind  have  been  so  treated  in  this  country  than  of  lupus,  because  of  the 
comparative  rarity  of  the  latter  disease. 

According  to  its  relation  to  surgical  measures,  we  may  recognize  three 
stages  of  adenitis  in  which  the  rv-ray  is  applicable : 

I.  When  the  glands  are  of  relatively  small  size,  and  have  scarcely  reached 
an  operable  stage.    In  such  cases  careful  applications  in  conjunction  with 
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general  treatment,  will  usually  effect  a  cure,  with  the  possible  avoidance  of  an 
operation  later.  Such  operations  are  difficult  and  tedious,  especially  in  the 
neck,  and  always  leave  a  scar.  There  is  certainly  a  gradually  increasing  ten- 
dency toward  rv-ray  treatment  in  these  cases.  It  is  not  always  possible,  nor  is  it 
necessary,  to  cause  an  entire  disappearance  of  the  larger  glands,  in  order  to 
remove  all  evidences  of  tuberculosis.  During  the  treatment  more  or  less  skin 
reaction  is  unavoidable,  and,  in  fact,  most  of  us  try  to  produce  at  least  a 
tanning  of  the  skin.  A  decided  dermatitis  must  be  avoided,  and  the  skin 
must  receive  careful  attention  throughout  the  entire  treatment.  All  thera- 
peutic applications  of  an  irritating  nature  must  be  strictly  prohibited,  as  they 
are  predisposing  factors  in  the  production  of  the  so-called  "  bum. " 

If,  after  a  reasonable  time,  this  treatment  seems  ineffectual,  surgical  meas- 
ures should  certainly  be  adopted,  if  still  indicated.  But  the  x-ray  man  should 
be  given  a  reasonable  time.  To  attempt  to  hurry  him  is  a  bad  principle,  for  if 
he  is  in  the  least  way  susceptible  to  such  outside  influences,  he  ceases  to  dis- 
play his  best  judgment.  In  most  cases  of  this  type  x-ray  treatment  is  effec- 
tual, but  it  takes  time. 

2.  Cases  in  which  the  glands  are  of  large  size  and  in  an  operable  stage. 
Here  surgery  is  certainly  to  be  given  preference.  Such  cases  can  usually  be 
improved,  and  may  be  cured,  by  the  x-ray,  but  the  treatment  is  long  and  the 
enlargements  do  not  entirely  disappear,  as  a  rule.  Applications  are  of  value 
in  removing  any  of  the  smaller  glands  not  excised,  or  as  a  post-operative 
measure  to  prevent  recurrence,  or  in  treating  slight  recurrences. 

3.  Cases  in  which  caseation  has  occurred,  with  or  without  sinuses.  These 
cases  are  primarily  surgical,  but  the  x-ray  may  be  employed  to  great  advantage 
in  hastening  the  healing  of  ulcers  and  sinuses,  etc.,  and  in  producing  better  cos- 
metic results. 

LARYNGITIS 

Literature  does  not  credit  the  x-ray  with  as  much  success  in  the  treatment 
of  tuberculous  laryngitis  as  I  think  is  in  accordance  with  its  possibilities.  In 
my  own  small  experience,  which  includes  a  dozen  cases,  I  have  never  failed 
in  a  single  instance  to  observe  at  least  some  favorable  results.  There  are 
several  good  reasons  for  the  apparent  failure  to  obtain  uniformly  good  results. 
In  the  first  place,  more  care  is  required  in  the  treatment  of  this  manifestation 
than  perhaps  in  any  of  the  others.  I  have  noticed  in  practically  every  case 
that  at  some  one  or  more  times  during  the  treatment  the  appUcations  will  cause 
an  excessive  reaction,  inflammatory  in  character,  and  attended  with  dis- 
comfort to  the  patient.     This  is  not  an  indication  that  the  patient  is  worse,  as 
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an  examination  will  reveal,  but  that  the  applications  should  be  omitted  for 
a  few  days.  The  exposures  should  invariably  be  short  and  infrequent,  and 
intervals  of  rest  are  advisable,  whether  especially  indicated  or  not.  The  total 
time  of  the  exposures  in  this  condition  is,  on  the  whole,  comparatively  short. 
A  second  factor  in  the  failures  arises  from  the  rarity  of  primary  laryngeal  tu- 
berculosis. As  it  is  usually  secondary  to  pulmonary  involvement,  it  either 
cannot  be  entirely  cured,  or  will  not  remain  cured,  as  long  as  the  source  of  in- 
fection is  constantly  at  hand. 

Laryngeal  tuberculosis  complicating  phthisis  of  an  advanced  and  hope- 
lessly incurable  stage  will  most  assuredly  not  get  well  under  x-Ta.y  or  any  other 
treatment,  but  the  discomfort  attending  the  laryngeal  condition  may  be  greatly 
relieved  by  carefully  directed  exposures.  Unless  great  care  is  used  in  these 
cases,  the  patient's  suffering  is  almost  certain  to  be  increased. 

In  the  more  favorable  cases  tuberculous  nodules,  ulcerations,  and  general 
infiltrations  can  be  made  to  disappear  in  a  few  weeks.  The  prognosis  as  to  the 
complete  restoration  of  the  voice  depends  upon  the  circumstances  attending 
each  individual  case,  and  nothing  remarkable  need  be  claimed  for  the  x-ray. 

PULMONARY  TUBERCULOSIS 

A  large  number  of  cases  of  pulmonary  tuberculosis  have  been  reported  as 
cured  by  jc-ray  treatment,  but  these  reports  must  be  looked  upon  with  consider- 
able skepticism.  Personally,  I  do  believe  that  in  some  cases  ae-ray  applica- 
tions are  capable  of  much  benefit,  in  conjunction  with  the  usual  therapeutic 
and  hygienic  measures,  but  used  by  themselves  they  will  very  rarely,  if  ever, 
promote  a  cure.  So  far,  I  have  not  attempted  to  treat  a  case  of  imcomplicated 
pulmonary  tuberculosis,  and  very  likely  never  will,  while  continuing  to  live 
and  work  in  a  climate  favorable  to  this  disease.  Nevertheless,  I  am  confident 
that  this  agent  has  some  value  in  certain  cases.  In  ©ne  case,  with  unquestion- 
able involvement  of  both  apices,  during  the  treatment  of  a  complicating  tuber- 
culous laryngitis  I  exposed  the  apices  during  each  exposure  to  the  neck.  The 
result  was  a  complete  cure  of  both  the  laryngeal  and  the  lung  conditions,  as  far 
as  carefully  elicited  physical  signs  and  disappearance  of  all  symptoms  could 
prove.  This  patient  has  remained  perfectly  well  for  three  years.  Although 
no  other  therapeutic  measures  were  used,  I  will  admit  the  impossibility  of  abso- 
lute proof  that  the  x-Ta.y  cured  the  lesions  in  the  apices.  A  similar  case  is  now 
under  treatment.  The  laryngeal  manifestations  have  disappeared,  and  the 
lesion  in  the  one  apex  involved  has  nearly  cleared  up.  On  the  basis  of  this 
small  personal  experience  I  think  it  advisable,  in  all  cases  of  tuberculous  laryn- 
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gitis  and  cervical  adenitis  under  x-ray  treatment,  to  expose  the  apices  judi- 
ciously whenever  a  small  or  incipient  lesion  is  suspected  or  demonstrable  in 
these  areas. 

In  advanced  cases  complicated  by  mixed  infection  it  is  questionable  whether 
any  benefit  whatever  is  to  be  derived  from  applications  of  Rontgen  rays,  and, 
in  fact,  there  is  a  possibility  of  them  doing  harm,  for  reasons  already  mentioned. 
Speaking  conservatively,  the  x-Ta,y  treatment  of  pulmonary  tuberculosis  has 
not  yet  passed  beyond  an  experimental  stage,  therefore  it  is  unnecessary  to 
advise  a  patient  to  stay  home  and  take  this  treatment,  rather  than  to  betake 
himself  to  a  more  healthful  climate. 


PERITONITIS 

Tuberculous  peritonitis  may  be  and  has  been  favorably  influenced  by  x-ray 
treatment.  This  statement  is  based  upon  both  the  reports  in  literature  and 
personal  experience  in  four  cases  treated.  Of  these  four  cases,  one  of  the 
plastic  variety,  treated  by  Dr.  J.  B.  Shober  and  myself,  was  cured,  and  re- 
mained so  for  one  year  at  least.  Two  of  the  ascitic  variety  were  improved, 
but  stopped  coming  while  still  under  treatment.  The  treatment  in  these  three 
cases  was  post-operative.  The  remaining  case,  of  the  plastic  variety,  and  not 
operated  upon,  made  very  favorable  progress  for  a  while,  and  then  developed 
an  acute  nephritis.  It  is  possible,  perhaps,  that  this  complication  had  some 
connection  with  the  treatment,  but  there  is  absolutely  no  precedent  for  such  a 
behef. 

From  personal  experience,  I  should  certainly  undergo  this  treatment  myself 
if  a  victim  of  this  disease,  but,  of  course,  in  connection  with  whatever  of  the 
usual  forms  of  treatment  would  be  indicated.  There  is  suflicient  evidence 
to  state  that  the  x-ray  is  capable  in  many  cases  of  prolonging  life,  at  least 
of  relieving  distressing  symptoms,  and,  in  some  instances,  of  promoting 
a  symptomatic  cure,  with  or  without  a  relapse.  Surgery  can  promise  no  more 
in  cases  of  plastic  tuberculous  peritonitis,  but  a  combination  of  the  two  methods 
may  be  conducive  to  better  results,  using  the  x-ray  as  a  post-operative  measure 
when  operation  is  indicated,  or  alone  if  operative  measures  are  not  advisable. 


BONES 

As  yet  there  is  not  sufficient  evidence  for  viewing  the  x-ray  treatment  of 
bone  tuberculosis  in  any  other  light  than  as  an  experimental  adjunct  to  the 
various  recognized  methods  of  medicine  and  surgery.     These  methods  should 
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always  be  employed  any  way,  and  it  is  questionable  whether  they  were  not 
entirely  responsible  for  the  results  in  the  few  cases  which  have  been  reported 
as  cured.  A  few  cases  are  recorded  as  cured  or  as  greatly  improved,  especially 
where  the  cancellous  ends  of  the  long  bones  and  the  vertebrae  have  been  in- 
volved. Personally,  I  have  never  seen  any  appreciable  benefit  derived  from 
the  x-Ta.y  treatment  of  bone  lesions,  but  I  can  see  no  dangers,  beyond  that  of 
a  dermatitis,  that  might  result  in  giving  it  a  thorough  trial. 


JOINTS 

The  same  remarks  may  be  said  to  apply  to  the  x-ray  treatment  of  tubercu- 
lous joint  lesions,  although  the  reports  are  sUghtly  more  favorable  in  the 
former.  This  might  be  expected  because  of  the  difference  in  anatomical 
structure.     More  might  be  expected  in  the  stage  of  tuberculous  synovitis. 

TENOSYNOVITIS 

Judging  from  the  tabulated  reports,  the  percentage  of  cures  by  jc-ray  treat- 
ment is  higher  for  this  manifestation  than  for  any  other.  Personally,  I  have 
had  no  experience  in  treating  this  condition. 

CYSTITIS 

The  only  case  of  this  kind  under  my  care  got  entirely  well,  and  I  am  con- 
fident that  a  large  part  of  the  credit  for  the  result  belongs  to  the  af-ray. 

ORCHITIS 

Judging  from  the  reports,  there  is  some  likelihood  of  benefit  being  derived 
from  the  x-Ta,y  treatment  of  tuberculous  orchitis.  My  personal  experience 
comprises  but  one  case,  which  was  slightly  benefited.  In  those  cases  refusing 
radical  operation,  when  indicated,  or  any  operation  at  all,  and  especially  when 
sinuses  are  present,  this  treatment  is  worthy  of  a  trial.  Unquestionably,  this 
treatment  is  bound  to  produce  sterility,  but  this  is  not  a  contraindication  to  its 
use  in  these  cases.     It  will  not  cause  impotence. 

In  conclusion,  it  is  sufficient  to  sum  up  these  remarks  in  the  statement  that 
cUnical  results,  the  evidences  of  pathological  and  microscopical  examinations, 
and  the  experimental  investigations  in  connection  with  the  ;x;-ray  in  the  treat- 
ment of  tuberculosis,  all  show  proof  that  it  is  an  agent  capable  of  sufficient 
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favorable  influence  over  the  manifestations  of  this  disease  to  warrant  its  recog- 
nition as  a  rational  and  efficient  means  of  treating  many  of  the  lesions.  It 
must,  however,  with  the  pardonable  but  not  advisable  exception  of  lupus, 
always  occupy  the  place  of  an  adjunct  to  other  methods  of  treatment,  or  be 
used  in  connection  with  them. 


DISCUSSION  ON  DR.  PANCOAST'S  PAPER 

Dr.  E.  G.  Williams,  Richmond :  The  subject  of  the  x-ray  treatment  of 
tuberculosis  until  recently  has  not  interested  me  very  much  because  I  did  not 
feel  that  good  was  to  be  obtained  from  its  use;  it  did  not  appeal  to  me  because 
the  pathologists  and  bacteriologists  at  present  have  no  conception  of  the  action 
of  the  x-TSiy;  therefore,  I  was  not  led  to  use  it,  in  tuberculosis,  except  in  lupus. 

The  effect  of  the  x-ray  upon  lupus  vulgaris  is  remarkably  curative.  I 
have  had  seven  cases  of  lupus  treated  by  the  x-ray  and  all  have  been  cured  by 
the  bactericidal  effect  of  the  rays  upon  the  tubercle  bacilli.  Since  it  was 
shown  that  the  x-ray  had  a  bactericidal  effect,  would  kill  the  tubercle  bacilli 
when  they  were  directly  exposed,  I  concluded  that  the  effect  upon  lupus  was 
due  to  the  direct  action  of  the  x-ray  in  killing  the  bacilli.  I  found  that  to 
produce  this  beneficial  effect  it  was  necessary  to  produce  necrosis.  It  was 
always  necessary,  in  the  cure  of  lupus,  to  bring  about  a  necrosis.  When  I 
treated  a  case  of  Hodgkin's  disease,  the  results  were  favorable — the  glands 
disappeared  promptly;  I  also  treated  a  case  of  adenitis  following  measles 
with  the  x-ray,  and  then  I  was  encouraged  to  try  to  treat  by  the  x-ray  cases  of 
tuberculous  adenitis.  Seeing  these  different  lymphatic  structiures  yield  so 
readily  to  the  x-ray,  I  treated  a  case  of  tuberculous  adenitis,  which  promptly 
yielded  to  the  x-ray.  Therefore,  it  was  not  the  bactericidal  effect  of  the  x-ray 
upon  the  tubercle  bacilli  which  produced  the  effect  upon  the  glands.  The 
x-ray  has  a  beneficial  effect  upon  tuberculous  adenitis,  as  it  has  upon  other 
forms  of  adenitis. 

Finally  I  was  persuaded  to  try  to  treat  a  case  of  tuberculosis  of  the  lungs. 
Two  cases  were  treated,  but  without  any  effect.  It  is  true  there  was  a  general 
beneficial  effect  upon  those  cases  treated  by  the  x-ray.  Many  of  these  cases 
I  have  found  to  improve  greatly  in  their  general  health  and  feeling  of  well- 
being  when  treated  with  the  x-ray.  Tuberculosis  of  the  lung  cases  treated  by 
the  x-ray  improve  because  of  the  general  effect  of  the  x-ray,  increasing  the 
general  resistance  of  the  patient. 
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